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(57) ABSTRACT 

Aheadset with a radio communication function is formed by 
a microphone configured to detect a Speech and generate a 
Speech Signal indicating the Speech, a Speech recognition 
unit configured to recognize the Speech indicated by the 
Speech Signal, a recognition result transmission unit config 
ured to transmit a recognition result obtained by the Speech 
recognition unit to an external device by radio communica 
tion, and a function Selecting unit configured to enable a user 
of the headset to Selectively control the Speech processing 
unit to carry out a Speech recognition processing of the 
Speech Signal generated by the microphone. 
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HEADSET WITH RADIO COMMUNICATION 
FUNCTION FOR SPEECH PROCESSING SYSTEM 

USING SPEECH RECOGNITION 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a headset with a 
radio communication function, and more particularly to a 
headset with a radio communication function which is 
implemented with a speech recognition function and/or a 
Speech transmission function and which is capable of 
improving a handling of these functions and reducing a 
power consumption, and a speech processing technique 
required between Such a headset and a device implemented 
with a speech recognition function. 
0003 2. Description of the Related Art 
0004 Conventionally, an operation of a device naturally 
required manual operation of Switches, keyboard, etc. When 
the operation of the device becomes more complicated, there 
has been a problem that the handling becomes more difficult 
as the number of Switches increases or the operation 
Sequence becomes complicated. Also, there has been an 
inconvenience in that the Switches or keyboard cannot be 
operated when both hands are occupied. 
0005. In recent years, as a promising way of resolving 
these problems, the utilization of the Speech recognition 
technique has started. 
0006 The device using the speech recognition technique 
can control a device operation in response to the content of 
the Speech uttered by a user of the device, So that the 
operation of the device can be simplified considerably. In 
addition, it becomes possible to control home electronic 
devices, machines, robots, etc., located at distant locations 
by the Speech any time from anywhere, and the mechanical 
(physical) Switches can be reduced, So that its economical 
effect is large, and it has been attracting attention as a key 
technology in the era of ubiquitous. 
0007. In general, the device implemented with the speech 
recognition function for recognizing the input Speech pickS 
up the Speech of the user by using a built-in microphone of 
the device or a microphone connected through a cable. The 
device has the pronunciation of the vocabulary (recognition 
vocabulary) that is the recognition target of the device, 
produces the word acoustic models constituting the recog 
nition vocabulary according to the pronunciation in advance 
and Stores them for the purpose of recognizing the Speech 
input. The recognition of the input Speech in this type of the 
Speech recognition device is carried out as follows. 
0008 First, the speech signal detected by the microphone 
is acoustically analyzed, to obtain a feature parameter 
Sequence. Next, the obtained feature parameter Sequence of 
the Speech Signal is matched with the word acoustic models 
constituting the recognition vocabulary that are produced in 
advance, and the input Speech is recognized. 
0009. In the speech recognition device, in the case where 
the microphone is provided in the device itself, if the user 
utters the Speech at a position distanced from the device, the 
noises are Superposed onto the Speech Signal detected by the 
microphone and the recognition performance is lowered. 
Consequently, in order to realize the recognition at high 
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precision, the user must utter the Speech by coming to a 
position close to the device. In the case where the micro 
phone is connected to the device by a cable, when the 
microphone is located at a position distanced from the user, 
the user must utter the Speech by coming to a position close 
to the microphone. 

0010. There can be cases where the microphone con 
nected to the device is a close-talking type microphone 
arranged near the mouth of the user, but there is a problem 
that the cable connecting the device and the microphone can 
restrict the user's movable range. In the case of using a 
wireleSS type close-talking microphone, the action of the 
user is not restricted, but the electric noises are Superposed 
onto the Speech Signal detected by the microphone So that 
the Speech recognition performance is lowered. 
0011) Usually, in the speech recognition technique, the 
recognition result is outputted after a large amount of the 
Signal processing and the matching processing. Unless these 
processings are carried out in almost real time, the device 
cannot carry out a corresponding operation quickly after the 
user has finished the Speech utterance. For this reason, the 
device implemented with the Speech recognition technique 
is required to have a Sufficient computational power, and 
there has been a problem that it is difficult to implement the 
Speech recognition technique to a cheap device or a device 
for which a compact size is required. 
0012. In recent years, the utilization of the portable 
electronic recording device has started. This is a device in 
which the Speech Signal is Stored in a memory region inside 
the device and reproduce the Stored Speech, which is used 
for the purpose of recording the Speech instead of writing a 
memo. It is also possible to transfer the Stored Speech to a 
device Such as a PC through a cable, and Store the Speech 
data in a large capacity hard disk implemented on the PC. In 
the case where the Speech recognition function is imple 
mented on the PC, the Stored speech data can be recognized 
by the Speech recognition technique and converted into a 
text file. 

0013 In the speech memo, the speech recognition of the 
uttered Sentences is carried out by the usual speech recog 
nition technique as described above. Namely, the words that 
can possibly be used in the Sentences are Selected in 
advance, and these words constitute the recognition vocabu 
lary. These words are often selected in the number of about 
Several tens of thousand to one hundred thousand, but the 
number can be Smaller than that when the topics are limited. 
The corresponding word acoustic models are produced in 
advance according to the pronunciation of the recognition 
Vocabulary, and Stored for the purpose of the recognition of 
the input Speech. In addition, the language model indicating 
the likelihood of relationship among these words is pro 
duced in advance and Stored for the purpose of the recog 
nition of the input Speech. 
0014. In the speech recognition, the stored speech data is 
acoustically analyzed to obtain a feature parameter 
Sequence. Then, the obtained feature parameter Sequence of 
the Speech is matched with the word acoustic models of the 
recognition target words and the language model that are 
produced in advance, and the input speech is recognized. 

0015. However, in the portable electronic recording 
device, the internal memory region is often formed by a 
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Semiconductor memory in order to improve the portability, 
So that an amount of Speeches that can be Stored internally 
is limited. Also, at a time of transferring the Stored speech to 
the PC or the like, there is a need to connect the device 
through a cable or use a removable medium, So that it is 
impossible to transfer the Speech information to the other 
device in real time. 

0016. Also, in the case of using the device in a state of 
having both hands occupied, there is a need to connect a 
headset type microphone or a microphone with a clip to the 
portable electronic recording device through a cable. How 
ever, the cable restrict the user's action, and it is cumber 
Some to connect them at each occasion of using the device. 
0.017. As described, in the conventional device using the 
Speech recognition technique, in order to recognize the 
Speech accurately, the user is required to use the device 
while constantly paying attention to the positional relation 
ship between the user and the microphone, and to utter the 
Speech by coming close to the microphone according to the 
need. 

0.018. Also, in the case of using the headset type micro 
phone, there has been a problem that the user's action is 
restricted by the cable for connecting the microphone and 
the device. In the case of the headset that does not have a 
computation capacity required for the Speech recognition 
technique, the operation by the Speech itself is impossible. 
0.019 Also, in the portable electronic recording device, 
the amount of the Speech data that can be Stored internally 
is limited, and the stored data cannot be transferred to the 
other device in real time. Also, there is a need to connect the 
microphone by the cable, but the cable can restrict the user's 
action and it is cumberSome to connect the cable. 

BRIEF SUMMARY OF THE INVENTION 

0020. It is therefore an object of the present invention to 
provide a headset with a radio communication function 
capable of realizing the Speech recognition technique at high 
precision without restricting the user's action. 
0021. It is another object of the present invention to 
provide a headset with a radio communication function 
capable of transferring the Speech data to the other device in 
real time. 

0022. It is another object of the present invention to 
provide a headset with a radio communication function 
capable of reducing a power consumption by providing a 
function Selecting mechanism for Stopping the Speech rec 
ognition function or the Speech transmission function when 
ever it is unnecessary. 
0023. It is another object of the present invention to 
provide a Speech processing System capable of transferring 
the Speech data from the headset to another device in real 
time and carry out the Speech recognition at the another 
device. 

0024. It is another object of the present invention to 
provide a Speech processing System in which the operation 
of one device is controlled by transmitting the Speech 
recognition result through radio from another device to the 
one device. 

0.025 According to one aspect of the present invention 
there is provided a headset with a radio communication 
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function, comprising: a microphone configured to detect a 
Speech and generate a speech Signal indicating the Speech; a 
Speech recognition unit configured to recognize the Speech 
indicated by the Speech Signal; a recognition result trans 
mission unit configured to transmit a recognition result 
obtained by the Speech recognition unit to an external device 
by radio communication; and a function Selecting unit 
configured to enable a user of the headset to Selectively 
control the Speech processing unit to carry out a speech 
recognition processing of the Speech Signal generated by the 
microphone. 
0026. According to another aspect of the present inven 
tion there is provided a Speech processing System, compris 
ing: a headset with a radio communication function, com 
prising: and an external device capable of carrying out radio 
communication with the headset, wherein the headset has: a 
microphone configured to detect a speech of a user of the 
headset and generate a speech Signal indicating the Speech; 
a speech recognition unit configured to recognize the Speech 
indicated by the Speech Signal, and generate an identification 
Signal corresponding to the Speech as recognized from the 
Speech Signal; and a recognition result transmission unit 
configured to transmit the identification Signal generated by 
the Speech recognition unit as a recognition result to the 
external device by radio communication, Such that the 
external device carries out an operation corresponding to the 
identification Signal received from the headset. 
0027 According to another aspect of the present inven 
tion there is provided a Speech processing System, compris 
ing: a headset with a radio communication function, com 
prising: and an external device capable of carrying out radio 
communication with the headset and having a Speech rec 
ognition function; wherein the headset has: a microphone 
configured to detect a speech of a user of the headset and 
generate a speech Signal indicating the Speech; a headset 
Side Speech recognition unit configured to recognize the 
Speech indicated by the Speech Signal; and a Speech trans 
mission unit configured to transmit the Speech Signal to the 
external device by radio communication; and the external 
device has: a speech receiving unit configured to receive the 
Speech Signal transmitted from the headset, and a device Side 
Speech recognition unit configured to recognize the Speech 
indicated by the Speech Signal. 
0028. According to another aspect of the present inven 
tion there is provided a Speech processing System, compris 
ing: a headset with a radio communication function, com 
prising: a first external device capable of carrying out radio 
communication with the headset and having a Speech rec 
ognition function; and a Second external device capable of 
carrying out radio communication with the first external 
device; wherein the headset has: a microphone configured to 
detect a speech of a user of the headset and generate a speech 
Signal indicating the Speech; a headset Side speech recogni 
tion unit configured to recognize the Speech indicated by the 
Speech Signal; and a speech transmission unit configured to 
transmit the Speech Signal to the first external device by 
radio communication; and the first external device has: a 
Speech receiving unit configured to receive the Speech Signal 
transmitted from the headset, a device Side speech recogni 
tion unit configured to recognize the Speech indicated by the 
Speech Signal, and generate an identification signal corre 
sponding to the Speech as recognized from the Speech Signal; 
and a recognition result transmission unit configured to 
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transmit the identification signal as a recognition result to 
the Second external device by radio communication, Such 
that the Second external device carries out an operation 
corresponding to the identification Signal received from the 
first external device. 

0029. Other features and advantages of the present inven 
tion will become apparent from the following description 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0030 FIG. 1 is a diagram showing an overview of a 
headset with a radio communication function according to 
the first embodiment of the present invention. 
0.031 FIG. 2 is a schematic block diagram showing a 
configuration of the headset of FIG. 1. 
0.032 FIG. 3 is a diagram showing an example of a 
function selecting Switch in the headset of FIG. 1. 
0.033 FIG. 4 is a block diagram showing an exemplary 
internal configuration of a Speech recognition unit in the 
headset of FIG. 1. 

0034 FIG. 5 is a diagram showing an exemplary 
memory content of a recognition vocabulary memory unit in 
the speech recognition unit of FIG. 4. 
0.035 FIG. 6 is a diagram showing an exemplary 
memory content of an air conditioner to be controlled by 
using the headset of FIG. 1. 
0036 FIGS. 7A and 7B are schematic diagrams showing 
exemplary operations of the headset of FIG. 1 using the 
function switching unit of FIG. 2. 
0037 FIG. 8 is a schematic block diagram showing a 
configuration of a headset with a radio communication 
function according to the Second embodiment of the present 
invention. 

0.038 FIG. 9 is a diagram showing an example of a 
function selecting Switch in the headset of FIG. 8. 
0.039 FIG. 10 is a block diagram showing an exemplary 
internal configuration of a speech transmission Section in the 
headset of FIG. 8. 

0040 FIGS. 11A and 11B are schematic diagrams show 
ing exemplary operations of the headset of FIG.8 using the 
function switching unit of FIG. 9. 
0041 FIG. 12 is a schematic block diagram showing a 
configuration of a headset with a radio communication 
function according to the third embodiment of the present 
invention. 

0.042 FIG. 13 is a diagram showing an example of a 
function selecting Switch in the headset of FIG. 12. 
0.043 FIGS. 14A and 14B are schematic diagrams show 
ing exemplary operations of the headset of FIG. 12 using the 
function switching unit of FIG. 13. 
0044 FIG. 15 is a schematic diagrams showing another 
exemplary operation of the headset of FIG. 12 using the 
function switching unit of FIG. 13. 
004.5 FIG. 16 is a schematic block diagram showing a 
configuration of a headset with a radio communication 
function according to the fourth embodiment of the present. 
invention. 
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0046 FIG. 17 is a diagram showing an example of a 
function selecting Switch in the headset of FIG. 16. 
0047 FIGS. 18A and 18B are schematic diagrams show 
ing exemplary operations of the headset of FIG. 16 using the 
function switching unit of FIG. 17. 
0048 FIG. 19 is a schematic diagrams showing another 
exemplary operation of the headset of FIG. 16 using the 
function switching unit of FIG. 17. 
0049 FIG. 20 is a schematic block diagram showing a 
configuration of a headset with a radio communication 
function according to the fifth embodiment of the present 
invention. 

0050 FIG. 21 is a diagram showing an example of a 
function selecting Switch in the headset of FIG. 20. 
0051 FIGS. 22A and 22B are schematic diagrams show 
ing exemplary operations of the headset of FIG.20 using the 
function switching unit of FIG. 21. 
0.052 FIGS. 23A and 23B are schematic diagrams show 
ing other exemplary operations of the headset of FIG. 20 
using the function Switching unit of FIG. 21. 
0053 FIG. 24 is a schematic block diagram showing a 
configuration of a speech processing System according to the 
sixth embodiment of the present invention. 
0054 FIG. 25 is a block diagram showing an exemplary 
configuration of a speech receiving unit in a device with a 
Speech recognition function in the Speech processing System 
of FIG. 24. 

0055 FIG. 26 is a block diagram showing an exemplary 
configuration of a speech recognition engine in a device with 
a Speech recognition function in the Speech processing 
system of FIG. 24. 

0056 FIG.27 is a schematic diagrams showing an exem 
plary operation of the Speech processing System of FIG. 24. 

0057 FIG. 28 is a diagram showing an exemplary 
memory content of a recognition vocabulary memory unit in 
the speech recognition engine of FIG. 26. 

0058 FIG. 29 is a diagram showing an exemplary 
memory content of a language model memory unit in the 
Speech recognition engine of FIG. 26. 

0059 FIG. 30 is a diagram showing an exemplary dis 
play by a device with a speech recognition function in the 
Speech processing System of FIG. 24. 

0060 FIG. 31 is a schematic block diagram showing a 
configuration of a speech processing System according to the 
Seventh embodiment of the present invention. 
0061 FIG. 32 is a block diagram showing an exemplary 
configuration of a speech recognition engine in a device with 
a Speech recognition function in the Speech processing 
system of FIG. 24. 

0062 FIG.33 is a schematic diagrams showing an exem 
plary operation of the Speech processing System of FIG. 31. 

0063 FIG. 34 is a diagram showing an exemplary 
memory content of a recognition vocabulary memory unit in 
the speech recognition engine of FIG. 32. 
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0.064 FIG. 35 is a diagram showing an exemplary 
memory content of an air conditioner to be controlled by 
using the Speech processing System of FIG. 31. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0065 Referring now to FIG. 1 to FIG. 35, the embodi 
ments of the present invention will be described in detail. 
0066 (First Embodiment) 
0067 FIG. 1 and FIG. 2 respectively show an outward 
appearance and a Schematic System configuration of a head 
Set 10 with a radio communication function according to the 
first embodiment of the present invention. The headset 10 
with the radio communication function has a microphone 13 
for detecting the Speech uttered by a wearer (user) of the 
headset 10 and generating electric Speech Signal, a speech 
recognition unit 23 for recognizing the Speech through 
digital conversion of the Speech Signal, a recognition result 
transmission unit 25 for transmitting the recognition result 
of the Speech recognition unit 23 to an external device from 
a radio communication module 18, and a function Selecting 
Section 20 for Selecting whether or not to apply the Speech 
recognition processing to the Speech Signal detected by the 
microphone 13. The function selecting section 20 includes a 
function Selecting Switch 14, Such that the user can Select the 
Speech recognition processing arbitrarily by operating the 
function Selecting Switch 14. 
0068 The headset 10 with the radio communication 
function (which will also be simply referred to as “headset' 
in the following) has a shape in which left and right ear 
covers 11 are connected by a flexible frame, and is used by 
being worn on the head of the user. An arm 15 is extending 
from one ear cover 11, and the microphone 13 is provided 
at an end of the arm 15. The microphone 13 is arranged to 
be near the mouth of the user when the headset 10 is worn 
by the user, So as to detect the Speech with little Surrounding 
noise Superposed thereon. 
0069. Inside the ear cover 11, (left and right) speakers 17, 
a CPU board 16, a radio communication module 18, and a 
battery 12 are provided. The function selecting Switch 14 is 
arranged on an outer Side of one ear cover 11 Such that the 
user can Select whether or not to carrying out the Speech 
recognition processing intentionally as described. Note that 
the above described elements are connected through cables 
according to the need, although the cables are not shown in 
the figures. 
0070 The CPU board 16 is implemented with a CPU and 

its peripheral circuits (not shown), a memory (not shown), 
an A/D converter 21, and a function selecting unit 19. The 
A/D converter 21 converts the analog speech Signal detected 
by the microphone 13 into the digital Speech Signal, and 
inputs the conversion result into the CPU. The function 
Selecting unit 19 detects a State of the function Selecting 
Switch 14 and notifies it to the CPU. 

0071. The radio communication module 18 carries out 
the digital radio communications with the external device. 
More specifically, it has a transmission/reception function 
by which signals sent from the CPU board 16 are transmitted 
to the other device (not shown), and Signals transmitted from 
the other device are received transferred to the CPU board 
16. 
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0072 The speech recognition section includes the A/D 
converter 21 and the speech recognition unit 23 on the CPU 
board 16. The speech transmission unit 25 is realized by the 
CPU and its peripheral circuits on the CPU board 16 and the 
radio communication module 18. The function Selecting 
section 20 is realized by the function selecting Switch 14 and 
the CPU and its peripheral circuits on the CPU board 16, and 
its output is connected to the Speech recognition unit 23. AS 
described above, the user can control the processing opera 
tion of the Speech recognition unit 23 by operating the 
function Selecting Switch 14. 
0073. Note that the outward appearance and the system 
configuration of the headset 10 shown in FIG. 1 and FIG. 
2 are only an exemplary configuration for realizing the 
present invention, and the present invention is not limited to 
this configuration. It is possible to provide a circuit dedi 
cated for the Speech recognition processing as the Speech 
recognition unit 23. It is also possible to provide a DSP for 
carrying out the Signal processing at high Speed. It is also 
possible to provide the function Selecting Switch 14 on each 
one of the two ear covers 11. 

0074 FIG. 3 shows an example of the function selecting 
Switch 14. The user can Switch two States by operating the 
function Selecting Switch 14 according to the need. Here, the 
case where the user Selected to process the Speech Signal 
detected by the microphone 13 at the Speech recognition unit 
23 is referred to as a State #1, and the case where the user 
Selected not to process it is referred to as a State #2. 
0075. The function selecting Switch 14 has two push 
button Switches, for example, and it is a type of the Switch 
in which either one of them is always ON. When the user 
presses the push button Switch 31 to turn it ON, the function 
selecting switch 14 is in the state #1. In conjunction with 
this, the press button Switch 32 is automatically turned OFF. 
Conversely, when the user presses the push button Switch 32 
to turn it ON, the function selecting Switch 14 is in the state 
#2, and the press button Switch 31 is automatically turned 
OFF. The function selecting unit 19 outputs a speech rec 
ognition operation signal to the Speech recognition unit 23 if 
the state of the function selecting Switch 14 is the state #1, 
or outputs a speech recognition Stop signal to the Speech 
recognition unit 23 if the State of the function Selecting 
Switch 14 is the state #2. 

0076. The speech recognition unit 23 recognizes the 
Speech Signal detected by the microphone 13 and sends its 
output to the recognition result transmission unit 25 when 
the output of the function selecting unit 19 is the speech 
recognition operation Signal, or Stops its operation when the 
output of the function Selecting unit 19 is the Speech 
recognition Stop signal. 
0.077 FIG. 4 shows an internal configuration of the 
speech recognition unit 23. The output of the A/D converter 
21 is first inputted into a recognition target Signal breaker 41. 
The operation of the recognition target Signal breaker 41 is 
controlled by the output signal of the function Selecting unit 
19. When the output of the function selecting unit 19 is the 
Speech recognition operation signal, the Signal outputted 
from the A/D converter 21 is inputted into an acoustic 
analysis unit 43. When the output of the function selecting 
unit 19 is the Speech recognition Stop signal, the Signal 
outputted from the A/D converter 21 is blocked. 
0078 More specifically, when the output of the function 
Selecting unit 19 is the Speech recognition operation signal, 
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the recognition target Signal breaker 41 is closed So that the 
digital Speech Signal outputted from the A/D converter 21 is 
inputted into the acoustic analysis unit 43. The acoustic 
analysis unit 43 converts the inputted Speech into feature 
parameters. The representative feature parameters often 
used in the Speech recognition include the power Spectrum 
that can be obtained by the band-pass filter or the Fourier 
transform, and the cepstrum coefficients that can be obtained 
by the LPC (Linear Predictive Coding) analysis, but the 
types of the feature parameters to be used can be any of 
them. The acoustic analysis unit 43 converts the input 
Speeches for a prescribed period of time into the feature 
parameters. Consequently, its output is a time Series of the 
feature parameters (feature parameter sequence). This fea 
ture parameter Sequence is Supplied to a model matching 
unit 45. 

0079. On the other hand, a recognition vocabulary 
memory unit 47 Stores a word pronunciation information 
necessary for producing the acoustic model of each word 
that constitutes the recognition vocabulary, and indentifier 
corresponding to the recognition result in the case where 
each word is recognized, Such as a command ID, for 
example. Note that, in this embodiment, an exemplary case 
of using the Speech control by the word recognition will be 
described as the Speech recognition inside the headset, but 
the present invention is not limited to this case. The Speech 
recognition unit 23 in the headset can carry out the Speech 
recognition that requires the Small amount of calculations, 
the Small memory capacity and the Small power consump 
tion Such as the continuous Word recognition, the Sentence 
recognition, the word Spotting, the Speech intention com 
prehension, etc., and transmits its result to the external 
device System by the radio communication. 

0080. An acoustic model production and memory unit 49 
Stores in advance the acoustic model of each word and a 
word ID to be used as an identification signal to be outputted 
from the model matching unit 45 as a recognition result 
when each word is recognized, according to the recognition 
Vocabulary Stored in the recognition vocabulary memory 
unit 47. Of course, in the case of carrying out the recognition 
other than the word recognition, the acoustic model produc 
tion and memory unit 49 Stores the identification Signal 
Suitable for that recognition to be carried out. 
0081. The model matching unit 45 calculates a similarity 
or a distance between the acoustic model of each recognition 
target word Stored in the acoustic model production and 
memory unit 49 and the feature parameter Sequence of the 
above described input speech, and outputs a word ID Set in 
correspondence to the acoustic model for which the Simi 
larity is highest (or the distance is Smallest) as the recogni 
tion result. 

0082. As the matching method of the model matching 
unit 45, the widely used ones include a method in which the 
acoustic model is also expressed as the feature parameter 
Sequence and the distance between the feature parameter 
Sequence of the acoustic model and the feature parameter 
Sequence of the input Speech is calculated by the DP 
(Dynamic Programming) matching, and a method using the 
HMM (Hidden Markov Model) as the acoustic model in 
which the probability by which the input speech is outputted 
from each acoustic model is calculated, but any matching 
method can be used. 
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0083. The word ID outputted from the model matching 
unit 45 becomes the output of the Speech recognition unit 23, 
and inputted into the recognition result transmission unit 25 
(see FIG. 2). The recognition result transmission unit trans 
mits the word ID to the other device by radio, using the 
transmission function of the radio communication module 
17. 

0084. When the output of the function selecting unit 19 is 
the Speech recognition Stop signal, the recognition target 
Signal breaker 41 is opening So that the A/D converted 
Signals are not inputted into the acoustic analysis unit 43. 
Consequently, there is no output from the acoustic analysis 
unit 43. Similarly, there is no input into the model matching 
unit 45 so that there is no output from the model matching 
unit 45 either. 

0085. In this way, when the user of the headset 10 
Selected not to carry out the processing of the Speech 
recognition unit 23 (that is, when the state of the function 
Selecting Switch 14 is the state #2), the Series of processing 
by the acoustic analysis unit 43, the model matching unit 45 
and the recognition result transmission unit 25 will not be 
carried out. In this case, the amount of calculations is 
reduced considerably. 

0086). When the CPU that realizes the acoustic analysis 
unit 43, the model matching unit 45 and the recognition 
result transmission unit 25 has a power Saving mode for 
temporarily reducing the computational power and the 
power consumption, it is possible for the CPU to make a 
transition to the power Saving mode when the state of the 
function selecting Switch 14 becomes the state #2 or when 
the Speech recognition Stop Signal is detected. While the user 
is Selecting not to carry out the processing of the Speech 
recognition unit 23, the CPU will be operates in the power 
Saving mode So that the load on the battery is reduced and 
it becomes possible to prolong the operable period of the 
headset with the radio communication function. When the 
function selecting Switch 14 comes out of the state #2 (that 
is, when the Speech recognition operation signal is output 
ted), the CPU makes the transition to the ordinary mode 
immediately Such that the normal computational power 
becomes available. 

0087 FIG. 5 shows an exemplary memory content of the 
recognition vocabulary memory unit 47 provided in the 
headset. In this example, the user wearing the headset 10 
carries out the control of the air conditioner by the Speech 
commands. Consequently, the recognition result obtained by 
the Speech recognition unit 23 from the Speech uttered by the 
user is transmitted to the air conditioner by the radio 
communication. 

0088. In the example of FIG. 5, the recognition vocabu 
lary include “turn on air conditioner”, “turn off air condi 
tioner”, “raise temperature', and "lower temperature', and 
the word IDs “01”, “02”, “03", and “04” are assigned to 
them respectively. In the case where speech "turn on air 
conditioner uttered by the user is recognized by the Speech 
recognition unit 23 of the headset 10, the word ID "01" is 
transmitted by radio to the air conditioner. 
0089. According to the memory content of the recogni 
tion vocabulary memory unit 47, the memory content of the 
acoustic model production and memory unit 49 is produced. 
In the case of the exemplary memory content shown in FIG. 
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5, the acoustic models for the Speeches “turn on air condi 
tioner”, “turn off air conditioner”, “raise temperature', and 
“lower temperature' are produced, and Stored in correspon 
dence to the respective identification signals (word IDs). 
0090. On the other hand, the air conditioner stores a set 
of each word ID and its corresponding operation as shown 
in FIG. 6. Consequently, when the Speech recognition result 
(that is, the word ID) from the headset is received, the air 
conditioner carries out the operation corresponding to that 
word ID. 

0091 FIG. 7A shows the case where the user of the 
headset uttered “turn on air conditioner” in the state where 
the Speech recognition processing mode is Selected by the 
function selecting switch 14. The speech uttered by the user 
is detected by the microphone, and converted into the digital 
signal by the A/D converter 21. As the state of the function 
Selecting Switch 14 is the State #1, the function Selecting unit 
19 outputs the Speech recognition operation Signal. Conse 
quently, the recognition target Signal breaker 41 is closed 
and the digital signal is inputted into the acoustic analysis 
unit 43 and converted into the feature parameter Sequence, 
which is inputted into the model matching unit 45. The 
model matching unit 45 matches the inputted feature param 
eter Sequence and the acoustic model of each word Stored in 
the acoustic model production and memory for “turn on air 
conditioner” becomes highest, and the model matching unit 
45 outputs the word ID "01" as the recognition result. 
0092. The word ID “01” is inputted into the recognition 
result transmission unit 25, and this word ID "01" is 
transmitted to the air conditioner. 

0093. When the word “01” is received, the air conditioner 
Starts the operation of the cooling/heating function accord 
ing to the correspondence table of FIG. 6. 

0094 FIG. 7B shows the case where the user of the 
headset uttered “turn on air conditioner” in the state where 
the no speech recognition processing mode is Selected by the 
function selecting switch 14. The speech uttered by the user 
is detected by the microphone, and converted into the digital 
signal by the A/D converter 21. As the state of the function 
Selecting Switch 14 is the State #2, the function Selecting unit 
19 outputs the Speech recognition Stop signal. Consequently, 
the recognition target Signal breaker 41 is opening and the 
digital signal is not inputted into the acoustic analysis unit 
43. In this case, the recognition result is not obtained, So that 
the recognition result is not transmitted to the air condi 
tioner, and the air conditioner does not start any operation. 

0095. In the above described headset 10 with the radio 
communication function, the user's Speech is detected by 
using the microphone 13 associated with the headset. This 
microphone 13 is arranged near the mouth of the user So that 
the Speech Signal detected by the microphone 13 is Super 
posed with little Surrounding noise, Such that the high 
recognition performance can be realized at a time of recog 
nizing that speech. 

0096. The recognized speech command is transmitted to 
the other device by the radio communication So that there is 
no need for the cable, and the user's action will not be 
restricted. 

0097. The speech recognition is carried out at the headset 
10 Side So that the device having a function for carrying out 

Jul. 10, 2003 

the radio communication with this headset 10 can be oper 
ated by the speech uttered by the user, even when that device 
is not implemented with the Speech recognition function. 
0098. In addition, the function selecting section for 
Selecting whether or not to carrying out the Speech recog 
nition processing is provided So that the user can Select not 
to carry out the Speech recognition processing of the Speech 
uttered by himself according to the intention of the user. 
During the Speech recognition processing, the large amount 
of calculations are carried out in real time to process the 
detected Speech Signal So that there is a need to drive the 
calculation device at high Speed operation clock, but in the 
case of not carrying out the Speech recognition processing of 
the Speech, the calculations related to the Speech recognition 
become unnecessary, and it is possible to lower the operation 
clock of the calculation device. 

0099. The calculation device requires a higher power 
consumption for the faster operation clock, So that by 
Stopping the processing of the Speech recognition unit, it is 
possible to lower the power consumption of the headset with 
the radio communication function considerably. The headset 
with the radio communication function cannot receive the 
power Supply from the external and is operated by the 
battery or the Storage cell. Consequently, the lowering of the 
power consumption can prolong the operable period of the 
headset with the radio communication function, and thereby 
improve the usefulness of the headset with the radio com 
munication function. 

01.00 (Second Embodiment) 
0101 FIG. 8 shows a system configuration of the headset 
according to the Second embodiment of the present inven 
tion. The first embodiment is directed to the case where the 
Speech Signal is simply analyzed and matched by the Speech 
recognition unit and the identification (ID) signal corre 
sponding to the Speech uttered by the user is transmitted to 
the control target external device by radio. The Second 
embodiment is directed to the case where, in addition to the 
Speech recognition inside the headset, the Speech data before 
the Speech recognition is transmitted to the other device in 
real time by radio. 
0102 First, the speech signal detected by the microphone 
is inputted into the A/D converter 21, and converted from the 
analog signal to the digital speech Signal. The digital Speech 
Signal is split into two parts, and one is inputted into the 
Speech recognition unit 23 while the other one is inputted 
into a speech transmission Section 53. 
0103) A function selecting section 50 is formed by a 
function Selecting Switch 51 and the function Selecting unit 
19. The user can Switch two states by operating the function 
Selecting Switch 51 according to the need. Here, the case 
where the user Selected to process the Speech Signal detected 
by the microphone 13 at the Speech recognition unit 23 is 
referred to as a State #1, and the case where the user Selected 
to process the Speech Signal detected by the microphone 13 
at the Speech transmission Section 53 is referred to as a State 
if2. 

0104 FIG. 9 shows an example of the function selecting 
Switch 51. The function selecting Switch 51 has two push 
button Switches, for example, and it is a type of the Switch 
in which either one of them is always ON. When the user 
presses the push button Switch 101 to turn it ON, the 
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function selecting Switch 51 is in the state #1. In conjunction 
with this, the press button Switch 102 is automatically turned 
OFF. When the user presses the push button Switch 102 to 
turn it ON, the function selecting Switch 51 is in the state #2. 
In conjunction with this, the press button Switch 101 is 
automatically turned OFF. The function selecting unit 19 
outputs a speech recognition operation Signal to the Speech 
recognition unit 23 while also outputting a speech transmis 
Sion Stop signal to the Speech transmission Section 53 if the 
state of the function selecting Switch 51 is the state #1, or 
outputs a Speech recognition Stop signal to the Speech 
recognition unit 23 while also outputting a speech transmis 
Sion operation Signal to the Speech transmission Section 53 
if the state of the function selecting Switch 51 is the state #2. 
0105 FIG. 10 shows an internal configuration of the 
Speech transmission Section 53. The Speech Signal converted 
into the digital signal by the A/D converter 21 is first 
inputted into a transmission target signal breaker 55. When 
the output signal of the function Selecting unit 19 is the 
Speech transmission operation-signal, the transmission tar 
get Signal breaker 55 is closed and the Signal outputted from 
the A/D converter 21 is inputted into a speech coding unit 
57. When the output of the function selecting unit 19 is the 
Speech transmission Stop signal, the transmission target 
Signal breaker 55 is opened and the Signal outputted from the 
A/D converter 21 is blocked. 

0106 The speech coding unit 57 encodes the digital 
Speech Signal inputted through the transmission target Signal 
breaker 55 by a prescribed method. The processing for 
encoding the digital Speech Signal may include the com 
pression processing by the ADPCM or the like, the attaching 
of coding parameters or information for correcting the 
transmission errors, etc., but the concrete processing content 
can be any of them. 
0107 The coded data are inputted into a speech trans 
mission unit 59. The speech transmission unit 59 transmits 
the coded data to the other device by radio, by utilizing the 
transmission function of the radio communication module 
18 (FIG. 1). 
0108 FIGS. 11A and 11B show exemplary operations of 
the headset with the radio communication function accord 
ing to the Second embodiment. Here, the exemplary case 
where the user controls both an air conditioner and a PC 
which are located inside a room, by using the headset with 
the radio communication function will be described. The 
Speech of the user picked up by the microphone is trans 
mitted by radio to the air conditioner as an output of the 
recognition result transmission unit 25 on one hand, and to 
the PC as an output (coded data) of the speech transmission 
Section 53 on the other hand. 

0109 The memory contents of the recognition vocabu 
lary memory unit 47 and the acoustic model production and 
memory unit 49 of the speech recognition unit 23 within the 
headset as well as the memory content on the air conditioner 
Side are assumed to be the same as in the first embodiment. 
It is also assumed that the PC is connected to a large capacity 
hard disk, and the Speech data received from the headset 
with the radio communication function are all Stored into 
this hard disk. 

0110 FIG. 11A shows the case where the user uttered the 
Speech command “turn on air conditioner” in the State where 
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the Speech recognition processing mode is Selected by the 
function selecting switch 51. The speech uttered by the user 
is detected by the microphone, and converted into the digital 
Signal by the A/D converter 21. The digital Signal is split into 
two, and one is inputted into the Speech recognition unit 23 
while the other one is inputted into the Speech transmission 
Section 53 as described above. 

0111. At this point, as the state of the function selecting 
Switch 51 is the state #1, the function selecting unit 19 
outputs the Speech recognition operation Signal to the Speech 
recognition unit 23, and outputs the Speech transmission 
Stop Signal to the Speech transmission Section 53. 
0112 The digital signal inputted into the speech recog 
nition unit 23 is first inputted into the recognition target 
Signal breaker 41. The recognition target Signal breaker 41 
is closed according to the Speech recognition operation 
Signal from the function Selecting unit 19, So that the digital 
Signal is inputted into the acoustic analysis unit 43. The 
model matching and Subsequent processing are the same as 
in the first embodiment. Namely, the model matching unit 45 
outputs the identification Signal "01" as the recognition 
result, and this identification signal "01" is transmitted to the 
air conditioner by radio from the recognition result trans 
mission unit 25. 

0113. On the other hand, the digital signal inputted into 
the Speech transmission Section 53 is inputted into the 
transmission target Signal breaker 55. AS the function Select 
ing unit 19 outputs the Speech transmission Stop signal, the 
recognition target signal breaker 55 is opening and the 
digital signal is not inputted into the Speech coding unit 57, 
and the Subsequent processing is not carried out. 
0114 FIG. 11B shows the case where the user uttered the 
speech “Today I talk about music' in the state where the 
Speech transmission processing mode is Selected by the 
function selecting switch 51. The speech uttered by the user 
is detected by the microphone, and converted into the digital 
Signal by the A/D converter 21. The digital Signal is split into 
two, and one is inputted into the Speech recognition unit 23 
while the other one is inputted into the Speech transmission 
Section 53. 

0.115. At this point, as the state of the function selecting 
Switch 51 is the state #2, the function selecting unit 19 
outputs the Speech recognition Stop signal to the Speech 
recognition unit 23, and outputs the Speech transmission 
operation Signal to the Speech transmission Section 53. 
0116. The digital signal inputted into the speech recog 
nition unit 23 is first inputted into the recognition target 
Signal breaker 41. The recognition target Signal breaker 41 
is opening as the function Selecting unit 19 outputs the 
Speech recognition Stop signal. Consequently, the digital 
Signal is not inputted into the acoustic analysis unit 43 and 
the Subsequent processing is not carried out. 
0117. On the other hand, the digital signal inputted into 
the Speech transmission Section 53 is inputted into the 
transmission target Signal breaker 55. AS the function Select 
ing unit 19 outputs the Speech transmission operation signal, 
the recognition target Signal breaker 55 is closed. Conse 
quently, the digital Signal is encoded at the Speech coding 
unit 57, and transmitted by radio from the speech transmis 
sion unit 59 to the PC through the radio communication 
module 18. 
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0118. The PC decodes the coded speech transmitted from 
the headset into the digital Speech Signal, and records it into 
the hard disk. Namely, the content uttered by the user is 
recorded in the PC by using the radio communication from 
the headset. The PC has a sufficient capacity so that the 
content uttered by the user can be Stored either as the Speech 
or in a State after the text conversion. Also, the recorded 
Speech can be retrieved and reproduced whenever necessary. 
0119) Also, as will be described below, in the case where 
the Speech recognition function is provided in the PC, it is 
possible to apply the high precision speech recognition 
processing with respect to the Speech Signal transmitted 
from the headset. 

0120. With this configuration, the user who wear the 
headset with the radio communication function can carry out 
the processing of the Speeches targeting a plurality of 
devices, according to his own Selection, in the hand-free 
State. For example, in addition to the control of the other 
device by the Speech commands, it also becomes possible to 
record the content uttered by the user himself in real time. 
0121 (Third Embodiment) 
0.122 FIG. 12 and FIG. 13 show a system configuration 
of the headset according to the third embodiment of the 
present invention. 
0123. In the third embodiment, similarly as in the second 
embodiment, the Speech Signal can be processed by the 
Speech recognition processing for the Speech commands as 
well as by the transmission processing for the radio trans 
mission of the Speech data. In the third embodiment, in 
addition to these two processing modes, an OFF mode for 
not carrying out both of these processings is added to the 
function Selecting Switch. 
0124. As shown in FIG. 12 and FIG. 13, a function 
Selecting Section 60 is formed by a function Selecting Switch 
61 and the function selecting unit 19. The user can Switch 
three States by operating the function Selecting Switch 61 
according to the need. Here, the case where the user Selected 
the Speech recognition processing of the uttered speech is 
referred to as a State #1, the case where the user Selected the 
Speech transmission processing of the Speech is referred to 
as a State #2, and the case where the user Selected not to 
process the Speech by either the Speech recognition unit or 
the Speech transmission Section is referred to as a State #3. 
0.125 FIG. 13 shows an example of the function select 
ing Switch 61. The function selecting Switch 61 has three 
push button Switches, for example, and it is a type of the 
Switch in which any one of them is always ON. When the 
user presses the push button Switch 101 to turn the speech 
recognition ON, the function selecting Switch 61 is in the 
State #1. In conjunction with this, the press button Switches 
102 and 103 are automatically turned OFF. Also, when the 
user presses the push button Switch 102 to turn the speech 
transmission ON, the function selecting Switch 61 is in the 
State #2. In conjunction with this, the press button Switches 
101 and 103 are automatically turned OFF. Also, when the 
user presses the push button Switch 103, the function select 
ing Switch 61 is in the state #3. In conjunction with this, the 
press button Switches 101 and 102 are automatically turned 
OFF. 

0.126 The function selecting unit 19 outputs a speech 
recognition operation signal to the Speech recognition unit 
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23 while also outputting a speech transmission Stop signal to 
the speech transmission section 53 if the state of the function 
Selecting Switch 61 is the State #1, or outputs a speech 
recognition Stop signal to the Speech recognition unit 23 
while also outputting a speech transmission operation signal 
to the speech transmission section 53 if the state of the 
function Selecting Switch 61 is the State #2, or outputs a 
Speech recognition Stop signal to the Speech recognition unit 
23 while also outputting a speech transmission Stop signal to 
the speech transmission section 53 if the state of the function 
selecting Switch 61 is the state #3. 
0127. The operation of the speech recognition unit 23 is 
the same as in the first and Second embodiment, and the 
operation of the Speech transmission Section 53 is the same 
as in the Second embodiment. 

0128. When the user selected not to carry out the pro 
cessing of both the Speech recognition unit 23 and the Speech 
transmission section 53, that is, when the state of the 
function selecting Switch 61 is the state #3, both the recog 
nition target Signal breaker 41 and the transmission target 
Signal breaker 55 are opening according to the Speech 
recognition Stop signal and the Speech transmission Stop 
Signal. Consequently, the processing by the acoustic analysis 
unit 43, the model matching unit 45, the recognition result 
transmission unit 25, the speech coding unit 57, and the 
speech transmission unit 59 will not be carried out, and the 
amount of calculations is reduced considerably. 
0129. When the CPU that realizes the acoustic analysis 
unit 43, the model matching unit 45, the Speech coding unit 
57 and the speech transmission unit 59 has a power saving 
mode, it is possible for the CPU to make a transition to the 
power saving mode when the user selected the OFF mode 
(that is, when the function Selecting Switch 61 is in the State 
#3 or when the Speech recognition Stop signal and the Speech 
transmission stop signal are detected). In the power Saving 
mode, the computational power and the power consumption 
of the CPU are reduced to save the power so that the load on 
the battery is reduced and it becomes possible to prolong the 
operable period of the headset. When the function selecting 
Switch 61 comes out of the state #3, or when at least one of 
the Speech recognition operation Signal and the Speech 
transmission operation Signal is outputted, the CPU makes 
the transition to the ordinary mode immediately Such that the 
normal computational power becomes available. 
0130 FIGS. 14A and 14B and FIG. 15 show exemplary 
operations of the headset with the radio communication 
function according to the third embodiment. Here, Similarly 
as in the Second embodiment, the exemplary case where the 
user wearing the headset carries out the controls by the 
Speech commands or the Speech data transmission with 
respect to an air conditioner and a PC which are located 
inside a room will be described. 

0131 The memory contents of the recognition vocabu 
lary memory unit 47 and the acoustic model production and 
memory unit 49 of the speech recognition unit 23 as well as 
the memory content on the air conditioner Side are assumed 
to be the Same as in the first and Second embodiments. It is 
also assumed that, Similarly as in the Second embodiment, 
the PC is connected to a large capacity hard disk, and the 
Speech data received from the headset with the radio com 
munication function are all Stored into this hard disk. 

0132 FIG. 14A shows the case where the user uttered the 
Speech command “turn on air conditioner” toward the 
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microphone in the State where the Speech recognition pro 
cessing mode is Selected by the function Selecting Switch 61. 
The speech uttered by the user is detected by the micro 
phone, and converted into the digital Signal by the A/D 
converter 21. The digital Signal is split into two, and one is 
inputted into the Speech recognition unit 23 while the other 
one is inputted into the Speech transmission Section 53. 

0.133 As the state of the function selecting Switch 61 is 
the State #1, the function Selecting unit 19 outputs the Speech 
recognition operation signal to the Speech recognition unit 
23, and outputs the Speech transmission Stop Signal to the 
Speech transmission Section 53. In this case, Similarly as in 
the second embodiment (FIG. 11A), the command “01” is 
transmitted to the air conditioner by radio Such that the air 
conditioner Starts its operation. On the other hand, the 
speech data are not transferred to the PC. 

0134 FIG. 14B shows the case where the user uttered the 
speech “Today I talk about music' in the state where the 
Speech transmission processing mode is Selected by the 
function selecting switch 61. The speech uttered by the user 
is detected by the microphone, and converted into the digital 
Signal by the A/D converter 21. The digital Signal is split into 
two, and one is inputted into the Speech recognition unit 23 
while the other one is inputted into the Speech transmission 
Section 53. 

0135). As the state of the function selecting Switch 61 is 
the state #2, the function selecting unit 19 outputs the speech 
recognition Stop signal to the Speech recognition unit 23, and 
outputs the Speech transmission operation Signal to the 
Speech transmission Section 53. Here, Similarly as in the 
second embodiment (FIG. 11B), nothing is transmitted to 
the air conditioner, while the coded speech Signal is trans 
mitted to the PC. In this way, the user can record the uttered 
Speech in a memory inside the PC, for example. In the case 
where a table of the command words and the word IDs is 
also provided at the PC side, the user can transmit the 
already Speech recognition processed Speech command to 
the PC by radio at a time of recording, so as to turn ON the 
PC. 

0136 FIG. 15 shows the case where the user uttered the 
speech “Today I talk about music' in the state where the 
OFF mode, i.e., not to carry out either the Speech recognition 
processing or the Speech transmission processing, is Selected 
by the function selecting Switch 61. The speech uttered by 
the user is detected by the microphone, and converted into 
the digital Signal by the A/D converter 21. The digital Signal 
is split into two, and one is inputted into the Speech 
recognition unit 23 while the other one is inputted into the 
Speech transmission Section 53. 
0.137 As the state of the function selecting Switch 61 is 
the state #3, the function selecting unit 19 outputs the speech 
recognition Stop signal to the Speech recognition unit 23, and 
outputs the Speech transmission Stop signal to the Speech 
transmission section 53. 

0.138. The digital signal inputted into the speech recog 
nition unit 23 is first inputted into the recognition target 
Signal breaker 41, but the recognition target Signal breaker 
41 is opening as the function Selecting unit 19 outputs the 
Speech recognition Stop signal. Consequently, the digital 
Signal is not inputted into the acoustic analysis unit 43 and 
the Subsequent processing is not carried out. 
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0.139 Similarly, the digital signal inputted into the speech 
transmission Section 53 is first inputted into the transmission 
target Signal breaker 55, but the transmission target Signal 
breaker 55 is opening as the function selecting unit 19 
outputs the Speech transmission Stop Signal. Consequently, 
the digital Signal is not inputted into the Speech coding unit 
57 and the Subsequent processing is not carried out. 
0140 Thus, no speech control signal is transmitted to the 
air conditioner, and no speech data is transmitted to the PC. 
However, the user can Still use the functions not aimed at the 
Speech recognition processing and the operation based on it 
Such as the control of the other device or the dictation. 
Consequently, the user can hear the Voice of the third perSon 
or the music from the Speakers provided inside the headset. 
0141 (Fourth Embodiment) 
0142 FIG. 16 and FIG. 17 show a system configuration 
of the headset according to the fourth embodiment of the 
present invention. 
0.143 First, the speech signal detected by the microphone 
13 is inputted into the A/D converter 21, and converted from 
the analog signal to the digital Speech Signal. The digital 
Speech Signal is split into two parts, and one is inputted into 
the Speech recognition unit 23 while the other one is inputted 
into a speech transmission Section 53. 
0144. As shown in FIG. 16 and FIG. 17, a function 
Selecting Section 70 is formed by a function Selecting Switch 
71 and the function selecting unit 19. The user can switch 
three States by operating the function Selecting Switch 71 
according to the need. Here, the case where the user Selected 
the Speech recognition processing of the Speech Signal 
detected by the microphone 13 is referred to as a state #1, the 
case where the user Selected the Speech transmission pro 
cessing of the Speech Signal detected by the microphone 13 
is referred to as a State #2, and the case where the user 
Selected to process the Speech Signal detected by the micro 
phone 13 at both the speech recognition unit 23 and the 
speech transmission section 53 is referred to as a state #3. 
014.5 FIG. 17 shows an example of the function select 
ing Switch 71. The function selecting Switch 71 has three 
push button Switches, for example, and it is a type of the 
Switch in which any one of them is always ON. When the 
user presses the push button Switch 101 to turn it ON, the 
function selecting Switch 71 is in the state #1. In conjunction 
with this, the press button Switches 102 and 103 are auto 
matically turned OFF. Also, when the user presses the push 
button Switch 102 to turn it ON, the function selecting 
Switch 71 is in the state #2. In conjunction with this, the 
press button Switches 101 and 103 are automatically turned 
OFF. Also, when the user presses the push button Switch 
103, the function selecting Switch 71 is in the state #3. In 
conjunction with this, the press button Switches 101 and 102 
are automatically turned OFF. 
0146 The function selecting unit 19 outputs a speech 
recognition operation signal to the Speech recognition unit 
23 while also outputting a speech transmission Stop signal to 
the speech transmission section 53 if the state of the function 
Selecting Switch 71 is the State #1, or outputs a speech 
recognition Stop signal to the Speech recognition unit 23 
while also outputting a speech transmission operation signal 
to the speech transmission section 53 if the state of the 
function Selecting Switch 71 is the State #2, or outputs a 
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Speech recognition operation Signal to the Speech recogni 
tion unit 23 while also outputting a Speech transmission 
operation signal to the Speech transmission Section 53 if the 
state of the function selecting Switch 71 is the state #3. 
0147 The operations of the speech recognition unit 23 
and the Speech transmission Section 53 are the same as in the 
above described embodiments. 

0148 FIGS. 18A and 18B and FIG. 19 show exemplary 
operations of the headset with the radio communication 
function according to the fourth embodiment. Here, Simi 
larly as in the third embodiment, the exemplary case where 
the user wearing the headset with the radio communication 
function Selectively Switches the Speech recognition pro 
cessing mode and the Speech transmission processing mode 
by the function Selecting Switch 71, to carry out the Speech 
controls of the air conditioner and the Speech data transmis 
sion and recording with respect to the PC will be described. 
014.9 The memory contents of the recognition vocabu 
lary memory unit 47 and the acoustic model production and 
memory unit 49 of the speech recognition unit 23 as well as 
the memory content on the air conditioner Side are assumed 
to be the same as in the first embodiment. It is also assumed 
that, similarly as in the second embodiment, the PC is 
connected to a large capacity hard disk, and the Speech data 
received from the headset with the radio communication 
function are all stored into this hard disk. 

0150 FIG. 19 shows the case where the user uttered 
“turn on air conditioner” in a State where the processing of 
the Speech by both the Speech recognition processing and the 
Speech transmission processing is Selected by the function 
selecting Switch 71. The speech uttered by the user is 
detected by the microphone 13, and converted into the 
digital Signal by the A/D converter 21. The digital Signal is 
Split into two, and one is inputted into the Speech recognition 
unit 23 while the other one is inputted into the speech 
transmission section 53. 

0151. As the state of the function selecting Switch 61 is 
the state #3, the function selecting unit 19 outputs the speech 
recognition operation signal to the Speech recognition unit 
23, and outputs the Speech transmission operation signal to 
the Speech transmission Section 53. 
0152 The digital signal inputted into the speech recog 
nition unit 23 is first inputted into the recognition target 
Signal breaker 41, and the recognition target Signal breaker 
41 is closed as the function selecting unit 19 outputs the 
Speech recognition operation signal. Consequently, the digi 
tal Signal is inputted into the acoustic analysis unit 43, and 
the recognition result “01” is transmitted to the air condi 
tioner by radio and the air conditioner Starts its operation. 
0153. On the other hand, the digital signal inputted into 
the speech transmission section 53 is first inputted into the 
transmission target Signal breaker 55, and the transmission 
target Signal breaker 55 is closed as the function Selecting 
unit 19 outputs the Speech transmission operation Signal. 
Consequently, the digital signal is inputted into the Speech 
coding unit 57 and the coded speech Signal is transmitted to 
the PC by radio. 
0154) In this case, the speech data stored in the PC 
contains the Speech components uttered in expectation that 
it is to be recognized by the Speech recognition unit 23 of the 
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headset with the radio communication function. Conse 
quently, by reproducing the Speech Stored in the PC, it is 
possible to check the operation log of the Speech recognition 
unit 23. 

O155 In the fourth embodiment, the speech uttered by the 
user is recognized as the Speech command for the device 
control, while it is also processed as the Speech data to be 
recorded and stored in the PC. With the headset in Such a 
configuration, it becomes possible to carry out the remote 
control of a device or an instrument in a research facility or 
a factory by the Speech commands without any key opera 
tions, while also recording that operation control record in 
the PC or the like. Also, the Speech command processing 
based on the word recognition has been used as an example 
of the Speech recognition processing within the headset, but 
the present invention is not limited to this example as 
already mentioned above. 

0156 (Fifth Embodiment) 
0157 FIG. 20 and FIG. 21 show a system configuration 
of the headset according to the fifth embodiment of the 
present invention. The fifth embodiment is a combination of 
the third embodiment and the fourth embodiment described 
above, in which the function Selecting Switch has four modes 
including the Speech recognition processing mode, the 
Speech transmission processing mode, the Speech recogni 
tion and Speech transmission processing mode, and the OFF 
mode. 

0158 Similarly as in the third and fourth embodiments, 
the Speech Signal detected by the microphone 13 is inputted 
into the A/D converter 21, and converted from the analog 
Signal to the digital Speech Signal. The digital Speech Signal 
is split into two parts, and one is inputted into the Speech 
recognition unit 23 while the other one is inputted into a 
Speech transmission Section 53. 

0159. As shown in FIG. 20 and FIG. 21, a function 
selecting section 80 is formed by a function selecting Switch 
81 and the function selecting unit 19. The user can switch 
four States by operating the function Selecting Switch 81 
according to the need. Here, the case where the user Selected 
the Speech recognition processing of the Speech Signal 
detected by the microphone 13 is referred to as a state #1, the 
case where the user Selected the Speech transmission pro 
cessing of the Speech Signal detected by the microphone 13 
is referred to as a State #2, the case where the user Selected 
to process the Speech Signal detected by the microphone 13 
at both the Speech recognition unit 23 and the Speech 
transmission section 53 is referred to as a state #3, and the 
case where the user Selected not to process the Speech 
detected by the microphone 13 at either the Speech recog 
nition unit 23 or the speech transmission section 53 is 
referred to as a state #4. 

0160 FIG. 18 shows an example of the function select 
ing Switch 81. The function selecting switch 81 has four 
push button Switches, for example, and it is a type of the 
Switch in which any one of them is always ON. When the 
user presses the push button Switch 101 to turn it ON, the 
function selecting Switch 81 is in the state #1. In conjunction 
with this, the press button Switches 102, 103 and 104 are 
automatically turned OFF. Also, when the user presses the 
push button Switch 102 to turn it ON, the function selecting 
Switch 81 is in the state #2. In conjunction with this, the 
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press button Switches 101, 103 and 104 are automatically 
turned OFF. Also, when the user presses the push button 
Switch 103, the function selecting Switch 81 is in the state 
#3. In conjunction with this, the press button Switches 101, 
102 and 104 are automatically turned OFF. Also, when the 
user presses the push button Switch 104, the function select 
ing Switch 81 is in the state #4. In conjunction with this, the 
press button Switches 101, 102 and 103 are automatically 
turned OFF. 

0.161 The signal output states of the function selecting 
unit 19 corresponding to the states (modes) of the function 
Selecting Switch 81, the operations of the Signal breakers 41 
and 55 corresponding to them, as well as the word ID to be 
transmitted by radio are the same as the third and fourth 
embodiments so that their description will be omitted here. 
0162 FIGS. 22A and 22B and FIGS. 23A and 23B 
show exemplary operations of the headset with the radio 
communication function according to the fifth embodiment. 
The user wearing the headset can Select any of the four 
modes by operating the function Selecting Switch 81 accord 
ing to the need. FIGS. 22A and 22B show the exemplary 
cases where the user Selectively Switches the Speech recog 
nition processing mode and the Speech transmission pro 
cessing mode by the function Selecting Switch 81, to carry 
out the Speech controls of the air conditioner and the Speech 
data transmission and recording with respect to the PC. 
0163 FIGS. 23A and 23B respectively show the case of 
processing the Speech by both the Speech recognition pro 
cessing and the Speech transmission processing is Selected 
by the function selecting Switch 81, and the case of not 
processing the Speech by either the Speech recognition 
processing or the Speech transmission processing is Selected 
by the function selecting switch 81. Similarly as described 
in the third and fourth embodiments, in the case of FIG. 
23A, the air conditioner is controlled by the Speech com 
mand while that speech is transmitted to the PC by radio as 
coded data and Stored therein. The Stored data can be 
reproduced and analyzed afterward. In the OFF mode, 
neither the Speech recognition nor the Speech transmission is 
carried out, but the user can hear the Voice of the third perSon 
or the music from the Speakers provided inside the headset. 

0164. Note that, in the fifth embodiment, the memory 
contents of the recognition vocabulary memory unit 47 and 
the acoustic model production and memory unit 49 of the 
Speech recognition unit 23 as well as the memory content on 
the air conditioner Side are assumed to be the same as in the 
first embodiment. It is also assumed that, Similarly as in the 
Second embodiment, the PC is connected to a large capacity 
hard disk, and the Speech data received from the headset 
with the radio communication function are all Stored into 
this hard disk. 

0165] (Sixth Embodiment) 
0166 FIG. 24 shows a system configuration of the 
Speech processing System according to the Sixth embodi 
ment of the present invention. This speech processing Sys 
tem comprises a headset 110 with the radio communication 
function as described in the first to fifth embodiments, and 
a device 130 with the speech recognition function. In this 
System, when the Speech transmission processing mode is 
selected by a function selecting Switch 114 of the headset 
110, the speech signal detected by the microphone 113 is 
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transmitted to the device 130 with the speech recognition 
function by radio through a speech transmission means 153, 
and applied with the Speech recognition processing at the 
device Side. When the Speech recognition processing mode 
is Selected at the headset 110, the Speech recognition pro 
cessing is carried out within the headset 110. 
0.167 Namely, the headset 110 with the radio communi 
cation function has a microphone 113 for detecting the 
Speech uttered by a user, a speech recognition unit 123 for 
carrying out the Speech recognizing processing of the Speech 
detected by the microphone 113, a recognition result trans 
mission unit 125 for transmitting the recognition result of 
the Speech recognition unit 123 by radio, a Speech trans 
mission Section 153 for transmitting the Speech Signal 
detected by the microphone 113 as the coded speech data by 
radio, and a function Selecting Switch 114 for Selecting either 
one of the Speech recognition processing and the Speech 
transmission processing. 
0168 On the other hand, the device 130 with the speech 
recognition function has a speech receiving unit 140 for 
receiving the Speech data transmitted by radio from the 
headset 110 and a speech recognition engine 150 for apply 
ing the Speech recognition processing to the received 
Speech. 

0169 FIG.25 shows the speech receiving unit 140 of the 
device 130 with the speech recognition function shown in 
FIG. 24. The coded speech signal transmitted by radio from 
the headset 110 is received by a coded speech receiving unit 
141, and inputted into a coded speech decoding unit 143. 
The coded speech decoding unit 143 carries out the the 
coded Speech decoding processing, and outputs the digital 
Speech Signal to the Speech recognition engine 150. 
0170 The speech recognition engine 150 can utilize 
either the word Speech recognition technique or the large 
Vocabulary Sentence Speech recognition technique. Here, the 
exemplary case of using the large Vocabulary Sentence 
Speech recognition technique will be described. 
0171 FIG. 26 shows a configuration of the speech rec 
ognition engine 150 using the Sentence Speech recognition 
technique. In the Speech recognition engine 150, the Vocabu 
laries that are potentially used in the input speeches are 
collected in advance. For example, in the case of using the 
Vocabulary in word units, the notation, pronunciation, and 
word ID of each word are Stored in a recognition vocabulary 
memory unit 157. Usually, approximately several tens of 
thousand to one hundred thousand words are Stored as Such 
words, but when it is possible to limit topics or Sentence 
patterns, it is possible to narrow down the number of words 
and reduce the memory capacity. 
0172 Also, the language model indicating the likelihood 
of relationship among those words Stored in the recognition 
vocabulary memory unit 157 is produced and stored in a 
language model memory unit 161 in advance. For this 
language model, it is possible to use the frequency of 
appearance of each word in a database of Sentences that are 
collected in a large number, or the probability obtained 
according to the frequency of appearance of two word pair 
and/or three word Set, for example. 
0173 An acoustic model production and memory unit 
159 produces the word acoustic model from the pronuncia 
tion of each word Stored in the recognition vocabulary 
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memory unit 157, and stores a set of the word acoustic 
model and the word ID of each word. Here, as the word 
acoustic model, the generally well known HMM (Hidden 
Markov Model) is often used, but it is possible to use any 
word acoustic model. 

0.174. An acoustic analysis unit 151 converts the inputted 
Speech into feature parameters. The representative feature 
parameters often used in the Speech recognition include the 
power Spectrum that can be obtained by the band-pass filter 
or the Fourier transform, and the cepstrum coefficients that 
can be obtained by the LPC (Linear Predictive Coding) 
analysis, but the types of the feature parameters to be used 
can be any of them. The acoustic analysis unit 151 converts 
the input speeches for a prescribed period of time into the 
feature parameters. Consequently, its output is a time Series 
of the feature parameters (feature parameter sequence). 
0.175. A model matching unit 155 calculates a similarity 
or a distance between the consecutive word acoustic model 
concatenating the word acoustic models of the words Stored 
in the acoustic model production and memory unit 159 and 
the inputted feature parameter Sequence, to calculate the 
acoustic similarity (distance). Also, the arrangement of the 
words constituting the consecutive word acoustic model and 
the language model Stored in the language model memory 
unit 161 are matched to calculate the linguistic likelihood. 
Then, the word Sequence that matches best with the inputted 
feature parameter Sequence is obtained by taking the acous 
tic Similarity and the linguistic likelihood into account, and 
outputs a word ID Sequence of words constituting that word 
Sequence as a recognition result to a word ID notation 
conversion unit. 

0176) The word ID notation conversion unit 163 matches 
the word ID sequence with the word IDs and the notations 
stored in the recognition vocabulary memory unit 157, and 
converts the word ID Sequence into a corresponding char 
acter String by concatenating the notations. 
0177 FIG. 27 shows the exemplary operation of the 
speech processing system shown in FIG. 24 and FIG. 25. In 
the example of FIG. 27, the user wearing the headset with 
the radio communication function Selects the Speech trans 
mission processing mode by the function Selecting Switch 
114, to transfer the uttered speech to the device with the 
speech recognition function (PC). 
0178. The speech “Today I talk about music" uttered by 
the user is detected by the microphone 113, encoded, and 
transferred to the PC from the speech transmission section 
153. The PC decodes the received speech, and carries out the 
Speech recognition processing. At the PC side, the notation 
and the pronunciation of each word is Stored in correspon 
dence to the word ID in the recognition vocabulary memory 
unit 157 of the speech recognition engine 150. 
0179 FIG. 28 shows an exemplary memory content of 
the recognition vocabulary memory unit 157. For example, 
in correspondence to the notation “music', the pronuncia 
tion “mju:Zik” and the word ID "00811” are registered. The 
acoustic model production and memory unit 159 produces 
and Stores the word acoustic model corresponding to 
“music' according to the memory content of the recognition 
vocabulary memory unit 157. 
0180 FIG. 29 shows an exemplary memory content of 
the language model memory unit 161. In the exemplary 
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memory content shown in FIG. 29, the first word ID and the 
second word ID of the immediately following word of the 
first word are stored in correspondence to a rate (appearance 
likelihood) by which the word indicated by the second word 
ID appears immediately after the word indicated by the first 
word ID. For example, the rate (appearance likelihood) by 
which the word with the word ID "00811 is used imme 
diately after the word with the word ID "00712” is indicated 
as 0.012. Also, the rate (appearance likelihood) by which the 
word with the word ID “02155” is used immediately after 
the word with the word ID "00712 is indicated as 0.584. 

0181. By referring to the memory content of the recog 
nition vocabulary memory unit 157, it can be seen that the 
combinations of the word IDs mentioned above corresponds 
to “talk”“music' and “talk”“about”. By comparing their 
appearance likelihoods, it can be seen that the latter com 
bination has a higher probability to appear consecutively 
than the former combination. Consequently, the character 
string “talk about” will be selected at higher priority. 
0182 Returning to FIG. 25 and FIG. 26, the speech 
transferred from the headset is received by the coded speech 
receiving unit 141 of the PC, decoded into the speech signal 
by the coded Speech decoding unit 143, and inputted into the 
Speech recognition engine 150. 
0183 The decoded speech signal is converted into the 
feature parameter Sequence by the acoustic analysis unit 
151, and inputted into the model matching unit 155. The 
model matching unit 153 obtains the word ID sequence 
corresponding to the feature parameter Sequence according 
to the acoustic model of each word Stored in the acoustic 
model production and memory unit 159 and the language 
model Stored in the language model memory unit 161. In this 
case, the obtained word ID sequence is “01211, 08211, 
00712, 02155,00811”. 
0.184 The word ID notation conversion unit 163 obtains 
the notations corresponding to the word IDS in the above 
word ID Sequence, and concatenate these notations to obtain 
the character string “Today I talk about music'. 
0185. In the case where the device 130 with the speech 
recognition function has a function for displaying charac 
ters, the character string obtained by the word ID notation 
conversion unit 163 can be displayed on the device 130 with 
the Speech recognition function Such that the user can check 
the uttered content in a form of the character String at the 
spot. FIG. 30 shows an exemplary display of the character 
string as text by the PC. 

0186 Also, in the case where the device 130 with the 
Speech recognition function has an editing function, the real 
time editing at the Spot can be carried out. In this case, the 
working efficiency can be remarkably improved compared 
with the case of Storing the Speech Signal, converting it into 
the character String and editing it later on. 
0187. In addition, it is possible to carry out the editing 
operation by the Speeches, by Switching the function Select 
ing Switch 114 of the headset 110 with the radio communi 
cation function Such that the the Speech recognition is 
carried out by the Speech recognition unit 123 of the headset 
itself, recognizing the editing command Speeches there, and 
transmitting the recognition result by radio to the device 130 
with the Speech recognition function. Because the function 
selecting Switch 114 is provided on the headset, the effort 
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required in Switching the processing mode does not cause 
any problem here. It is also possible to omit the Switching of 
the Switch by adding a function for recognizing the com 
mand speeches to the device 130 with the speech recognition 
function. However, in this case, there is also a need to add 
a function for judging whether the input speech is the Speech 
for which the character String is to be displayed or the 
editing command, to the device 130 with the Speech recog 
nition function. 

0188 Also, in the case where the device 130 with the 
Speech recognition function has a function for Storing the 
character String, it is possible to Store the result of the 
conversion into the character String at the Spot. With this 
configuration, the uttered content can be recorded by the 
memory capacity Smaller than that required in the case of 
Storing the Speech. Also, as it is converted into the character 
String, the Search or the like becomes easier. By Storing the 
decoded speech and the character String as a Set, the use 
fulness can be improved further. More specifically, it 
becomes possible to Search the character String by using the 
Searching character String, and reproduce the Speech corre 
sponding to the character String found by the Search. 
0189 Also, in the case where the speech recognition 
engine 150 of the device 130 with the speech recognition 
function uses the word Speech recognition technique, it is 
possible to control the device 130 with the speech recogni 
tion function by using the recognition result. For example, 
when the device with the speech recognition function is a PC 
and the application Software is activated on the PC, the 
application can be operated by the speeches. 
0190 (Seventh Embodiment) 
0191 FIG. 31 shows a system configuration of the 
Speech processing System according to the Seventh embodi 
ment of the present invention. This speech processing Sys 
tem comprises a headset 170 with the radio communication 
function, a device 200 with the speech recognition function 
as a first device, and a device (not shown) capable of 
carrying out radio communications with this device 200 with 
the speech recognition function. The device 200 with the 
Speech recognition function has a Speech receiving unit 210, 
a speech recognition engine 220, and a recognition result 
transmission unit 230 for transmitting the recognition result 
by radio to the Second device. 
0.192 The speech receiving unit 210 is similar to the 
speech receiving unit 140 of FIG. 24. The speech recogni 
tion engine 220 can use either one of the word Speech 
recognition technique and the large Vocabulary Sentence 
Speech recognition technique. Here, it is assumed that the 
word Speech recognition technique is used. 
0193 FIG. 32 shows a configuration of the speech rec 
ognition engine 220 in the case of utilizing the word Speech 
recognition technique. An acoustic analysis unit 223, a 
model matching unit 225, a recognition vocabulary memory 
unit 227, and an acoustic model production and memory unit 
229 are similar to those used in the Speech recognition unit 
provided in the headset 10 with the radio communication 
function of the first embodiment. 

0194 The word ID outputted from the speech recognition 
engine 220 as the recognition result is inputted into the 
recognition result transmission unit 230. The recognition 
result transmission unit 230 transmits the received word ID 
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to the other device. A method for transmitting to the other 
device can be the radio communication, the wire commu 
nication, etc., and it can be realized in any Suitable way. 

0195 FIG. 33 shows an exemplary operation of the 
speech processing system of FIG. 31. The user wearing the 
headset 170 with the radio communication function carries 
out the Speech control of the air conditioner as the Second 
device, through the PC with the Speech recognition function 
as the first device. 

0196. The user is selecting the speech transmission pro 
cessing mode by the function selecting Switch 174 of the 
headset. Consequently, the Speech "turn on air conditioner' 
detected by the microphone 173 is coding processed by the 
speech transmission unit 183 and transferred by the radio 
communication to the PC. 

0.197 FIG. 34 shows an exemplary memory content of 
the recognition vocabulary memory unit 227 provided in the 
PC. In the example of FIG. 34, the recognition vocabulary 
including “turn on air conditioner”, “turn off air condi 
tioner”, “raise temperature', and "lower temperature', and 
the word IDs “01”, “02”, “03", and “04' assigned to them 
respectively, are Stored. In the case where speech"turn on air 
conditioner” is recognized by the PC, the word ID "01" is 
transmitted by radio to the air conditioner. 
0198 According to the memory content of the recogni 
tion vocabulary memory unit 227, the memory content of the 
acoustic model production and memory unit 229 is pro 
duced. In the case of the exemplary memory content shown 
in FIG. 34, the acoustic models for the speeches “turn on air 
conditioner”, “turn off air conditioner”, “raise temperature', 
and “lower temperature' are produced, and Stored in corre 
spondence to the respective word IDS. 

0199. On the other hand, the air conditioner stores a set 
of each word ID and its corresponding operation as shown 
in FIG. 35. Consequently, when the specific word ID is 
received, the air conditioner carries out the operation cor 
responding to that word ID. 

0200. The coded speech received by the speech receiving 
unit 210 of the PC is converted into the speech signal by the 
coded Speech decoding unit and inputted into the Speech 
recognition unit 220. The Speech Signal is converted into the 
feature parameter Sequence by the acoustic analysis unit 
223, and inputted into the model matching unit 225. The 
model matching unit 225 matches the inputted feature 
parameter Sequence with the acoustic model of each word 
Stored in the acoustic model production and memory unit 
229. When the similarly of the acoustic model correspond 
ing to “turn on air conditioner” becomes highest, the model 
matching unit 225 outputs the word ID "01" as the recog 
nition result. 

0201 The word ID "01" is inputted into the recognition 
result transmission unit 230, and the word ID "01" is 
transmitted to the aid coditioner by the radio communica 
tion. When the word ID "01" is received, the air conditioner 
Starts the operation of the cooling/heating function corre 
sponding to this word ID according to the table of FIG. 35. 

0202 With this configuration, the speech of the user 
detected by the microphone 173 of the headset 170 with the 
radio communication function is recognized almost in real 
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time by the device 200 with the speech recognition function, 
and the recognition result can be transmitted to the other 
device. 

0203) In the case where the device 200 with the speech 
recognition function is a device having a large computa 
tional power Such as the PC, the Speech recognition engine 
220 has lesser functional limitations than the Speech recog 
nition unit 177 of the headset, so that the recognition 
Vocabulary can be increased considerably, for example. 
Also, even when the Speech recognition function of the 
device 200 with the speech recognition function becomes 
unavailable for Some reason, it is possible to continue to the 
device operation using the Speeches by Switching the func 
tion Selecting Switch 174 Such that the Speech recognition 
processing is carried out by the Speech recognition unit 177 
of the headset. 

0204. In the case where the large vocabulary sentence 
Speech recognition technique is used for the Speech recog 
nition engine 220 similarly as in the Speech recognition 
engine 150 of FIG. 24, it becomes possible to transfer the 
character String conversion result immediately to the other 
device. The amount of communication necessary for trans 
ferring the character String is Smaller than the amount of 
communication necessary for transferring the Speech, So that 
it is possible to reduce the amount of communication. In this 
System, the recognition of the Speech can be carried out 
almost Simultaneously as the Speech utterance. In the con 
ventional technique for recognizing the Stored speech and 
transferring the recognition result, the Speech recognition 
technique is used after the speech utterance is completed, 
and then the recognition result is transferred So that the time 
delay inevitably occurs. In contrast, in this System of the 
Sixth embodiment, the Speech is recognized in parallel to the 
Speech utterance by the user So that the time delay can be 
reduced. 

0205. In the above described embodiments, the exem 
plary case using the word Speech recognition for the Speech 
recognition within the headset or at the external device Side, 
but the present invention is not limited to this exemplary 
case. In particular, for the Speech recognition within the 
headset, it is possible to use any of the Speech recognition 
that requires the Small amount of calculations, the Small 
memory capacity and the Small power consumption Such as 
the continuous word recognition, the Sentence recognition, 
the word Spotting, the Speech intention comprehension, etc. 
0206. According to the present invention, the speech 
recognition unit, the Speech transmission unit, and the 
function Selecting unit for Switching them are provided in 
the headset with the radio communication function, So that 
it is possible to provide the headset which is capable of 
carrying out the Speech recognition according to the inten 
tion of the user, without restricting the user's action. 
0207. In the case where the simple and low power 
consumption type speech recognition is carried out within 
the headset and the Speech data are transmitted to a device 
external of the headset, it is possible to carry out the accurate 
Speech recognition which is more difficult to realize. 
0208 Also, the Speech recognition processing function 
and the Speech transmission processing function can be 
freely stopped temporarily according to the user's Selection, 
So that it is possible to reduce the power consumption of the 
headset with the radio communication function. 
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0209. In addition, in the case where the speech data are 
transferred from the headset to another device having a large 
capacity, it is possible to recognize the received speech in 
real time and carry out the text conversion, the editing, the 
Storing, and the reproduction, at the another device. In this 
way, the usefulness of the System can be improved further. 
0210. In the present invention, the headset implemented 
with the radio communication function and the Speech 
recognition function is regarded as a device closest to the 
human user in the era of wearable and ubiquitous, Such that 
the improvement of the Speech recognition performance and 
the enhancement of its application are realized while making 
it possible to provide the headset in a Smaller Size at a 
cheaper cost. 
0211 Also, by utilizing the headset and the speech input 
which are most familiar to the human being, the utilization 
of the information device system and the network by the 
aged perSons and the handicapped perSons can be acceler 
ated, and it becomes possible to interact with various device 
Systems and utilize the various Service contents. As a result, 
the present invention can contribute to the activation of the 
various device System industry, information communication 
media industry, and Service industry. 
0212. It is also to be noted that, besides those already 
mentioned above, many modifications and variations of the 
above embodiments may be made without departing from 
the novel and advantageous features of the present inven 
tion. Accordingly, all Such modifications and variations are 
intended to be included within the Scope of the appended 
claims. 

What is claimed is: 
1. A headset with a radio communication function, com 

prising: 

a microphone configured to detect a speech and generate 
a Speech Signal indicating the Speech; 

a Speech recognition unit configured to recognize the 
Speech indicated by the Speech Signal; 

a recognition result transmission unit configured to trans 
mit a recognition result obtained by the Speech recog 
nition unit to an external device by radio communica 
tion; and 

a function Selecting unit configured to enable a user of the 
headset to Selectively control the Speech processing 
unit to carry out a speech recognition processing of the 
Speech Signal generated by the microphone. 

2. The headset of claim 1, wherein the function Selecting 
unit enables the user to Select whether or not to carry out the 
Speech recognition processing of the Speech Signal generated 
by the microphone. 

3. The headset of claim 1, further comprising: 
a Speech transmission unit configured to transmit the 

Speech Signal to the external device by radio commu 
nication; 

wherein the function Selecting unit enables the user to 
Select either one of the Speech recognition unit and the 
Speech transmission unit to carry out a processing of 
the Speech Signal generated by the microphone. 
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4. The headset of claim 1, further comprising: 
a Speech transmission unit configured to transmit the 

Speech Signal to the external device by radio commu 
nication; 

wherein the function Selecting unit enables the user to 
Select any one of three modes including a mode for 
carrying out a processing by the Speech recognition 
unit, a mode for carrying out a processing by the Speech 
transmission unit, and a mode for not carrying out a 
processing by either the Speech recognition unit or the 
Speech transmission unit. 

. The headset of claim 1, further comprising: 
a Speech transmission unit configured to transmit the 

Speech Signal to the external device by radio commu 
nication; 

wherein the function Selecting unit enables the user to 
Select any one of three modes including a mode for 
carrying out a processing by the Speech recognition 
unit, a mode for carrying out a processing by the Speech 
transmission unit, and a mode for carrying out process 
ings by both the Speech recognition unit and the Speech 
transmission unit. 

6. The headset of claim 1, wherein the Speech recognition 
unit recognizes the Speech indicated by the Speech Signal 
within the headset and generates an identification signal 
corresponding to the Speech as recognized from the Speech 
Signal, and the recognition result transmission unit transmits 
the identification signal as the recognition result to the 
external device by the radio communication. 

7. The headset of claim 1, wherein the function selecting 
unit is a Switch to be manually operated by the user. 

8. A Speech processing System, comprising: 

a headset with a radio communication function, compris 
ing: and 

an external device capable of carrying out radio commu 
nication with the headset, 

wherein the headset has: 

a microphone configured to detect a speech of a user of 
the headset and generate a speech Signal indicating 
the Speech; 

a speech recognition unit configured to recognize the 
Speech indicated by the Speech Signal, and generate 
an identification signal corresponding to the Speech 
as recognized from the Speech Signal; and 

a recognition result transmission unit configured to 
transmit the identification signal generated by the 
Speech recognition unit as a recognition result to the 
external device by radio communication, Such that 
the external device carries out an operation corre 
sponding to the identification signal received from 
the headset. 

9. The Speech processing System of claim 8, wherein the 
external device has a table for Storing a plurality of identi 
fication signals in correspondence to operations correspond 
ing to respective identification signals. 

10. The Speech processing System of claim 8, wherein the 
headset also has a function Selecting unit configured to 
enable the user of the headset to selectively control the 
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Speech processing unit to carry out a speech recognition 
processing of the Speech Signal generated by the micro 
phone. 

11. A speech processing System, comprising: 

a headset with a radio communication function, compris 
ing: and 

an external device capable of carrying out radio commu 
nication with the headset and having a speech recog 
nition function; 

wherein the headset has: 

a microphone configured to detect a speech of a user of 
the headset and generate a speech Signal indicating 
the Speech; 

a headset Side Speech recognition unit configured to 
recognize the Speech indicated by the Speech Signal; 
and 

a speech transmission unit configured to transmit the 
Speech Signal to the external device by radio com 
munication; and 

the external device has: 

a Speech receiving unit configured to receive the Speech 
Signal transmitted from the headset, and 

a device Side speech recognition unit configured to 
recognize the Speech indicated by the Speech Signal. 

12. The Speech processing System of claim 11, wherein 
the external device carries out an operation corresponding to 
a recognition result obtained by the device Side Speech 
recognition unit. 

13. The Speech processing System of claim 11, wherein 
the external device also has a display unit, 

the device Side speech recognition unit recognizes the 
Speech indicated by the Speech Signal, generates an 
identification signal corresponding to the Speech as 
recognized from the Speech Signal, and outputs a char 
acter String converted from the identification Signal, 
Such that the display unit of the external device displayS 
the character String as a recognition result of the device 
Side Speech recognition unit. 

14. A speech processing System, comprising: 

a headset with a radio communication function, compris 
ing: 

a first external device capable of carrying out radio 
communication with the headset and having a Speech 
recognition function; and 

a Second external device capable of carrying out radio 
communication with the first external device; 

wherein the headset has: 

a microphone configured to detect a speech of a user of 
the headset and generate a speech Signal indicating 
the Speech; 

a headset Side Speech recognition unit configured to 
recognize the Speech indicated by the Speech Signal; 
and 

a speech transmission unit configured to transmit the 
Speech Signal to the first external device by radio 
communication; and 

IPR2024-01301 Page 00040



US 2003/O130852 A1 Jul. 10, 2003 
16 

the first external device has: a recognition result transmission unit configured to 
transmit the identification signal as a recognition a Speech receiving unit configured to receive the result to the Second external device by radio Speech Signal transmitted from the headset, communication, Such that the Second external 

a device Side Speech recognition unit configured to device carries out an operation corresponding to 
recognize the Speech indicated by the Speech the identification signal received from the first 
Signal, and generate an identification Signal cor- external device. 
responding to the Speech as recognized from the 
Speech Signal; and k . . . . 
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