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(57) ABSTRACT 

An on-vehicle device can simultaneously connect Smart 
phones provided with a sound recognition function through 
short-distance wireless communications. The on-vehicle 
device determines whether a specific keyword for starting 
the Sound recognition function of the Smart phones is 
included in an utterance sound of a user. When the keyword 
is included, the on-vehicle device selects the smart phone 
identified with the keyword, and transmits a Sound signal of 
the utterance Sound to the selected Smart phone. 
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1. 

ELECTRONIC DEVICE, INFORMATION 
TERMINAL SYSTEM, AND METHOD OF 

STARTING SOUND RECOGNITION 
FUNCTION 

RELATED APPLICATIONS 

The present application claims priority to Japanese Patent 
Application Serial Number 2015-027687, filed Feb. 16, 
2015, the entirety of which is hereby incorporated by 
reference. 

BACKGROUND 

1. Field of the Disclosure 
The present disclosure relates to an electronic device that 

can connect a plurality of information terminals, and espe 
cially relates to a method of starting a sound recognition 
function of the plurality of information terminals from the 
electronic device. 

2. Description of the Related Art 
In environments where a manual input with a keyboard or 

the like is difficult, for example, during driving, use of Sound 
inputs has been increasing as input means to an on-vehicle 
device. Further, information terminals such as a Smart 
phone, a tablet-type terminal, and the like brought into a 
vehicle are connected to the on-vehicle device, and functions 
of the information terminals can be used on the on-vehicle 
device. 
When the plurality of information terminals is brought 

into the vehicle, it is necessary to select a connection 
destination of the information terminal that is to perform 
communication with the on-vehicle device. JP 2010-74472 
A discloses a method of storing Sound models in which 
Sound characteristics of a plurality of speakers are modeled, 
and identification information of mobile phone devices 
corresponding to the respective Sound models in association 
with each other, identifying, when there is an utterance of a 
Sound, the mobile phone device corresponding to the Sound 
model matched with the sound, and selecting the identified 
mobile phone device as a connection destination of com 
munication. 

SUMMARY 

FIG. 11 is a diagram illustrating an example of a conven 
tional connection system of information terminals. As illus 
trated in FIG. 11, when a plurality of smartphones (multi 
function-type information terminals) 4A and 4B is brought 
into a vehicle, the Smart phones 4A and 4B are connected 
with an on-vehicle device 1 through short-distance wireless 
communications 5A and 5B. The short-distance wireless 
communication 5A is, for example, Bluetooth (registered 
trademark), WiFi (registered trademark), or the like. When 
communication connection between the Smart phones 4A 
and 4B and the on-vehicle device 1 is established, a menu 
screen 2 for using functions of the Smartphones 4A and 4B 
is started on a display unit of the on-vehicle device 1, and 
user inputs to the Smartphones 4A and 4B can be performed 
using icons A1, A2, A3, and A4 on the menu screen 2. For 
example, when the icon A1 is selected, a navigation function 
mounted in the Smart phone 4A is executed, image data is 
transmitted from the smart phone 4A to the on-vehicle 
device 1, and a load map including an own vehicle position 
is displayed on the display unit of the on-vehicle device. 
When the icon A2 is selected, an audio reproduction func 
tion mounted in the Smartphone 4B is executed, audio data 
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2 
is transmitted from the Smart phone 4B to the on-vehicle 
device, and Sounds of music and the like are output from a 
speaker of the on-vehicle device. 

Further, a Sound recognition button 3 for starting Sound 
recognition functions mounted in the Smartphones 4A and 
4B is provided on the menu screen. By selecting the Sound 
recognition button3, the user can perform a sound input, and 
a sound signal uttered by the user is transmitted to either the 
smartphone 4A or 4B in order to avoid complexity of a user 
interface. For example, when a couple has a ride in the car, 
and the sound recognition button 3 is pressed in a state 
where the navigation function is executed with one Smart 
phone 4A, and an entertainment function to reproduce music 
and the like is executed with the other smartphone 4B, there 
is a problem that the on-vehicle device 1 cannot determine 
which Smart phone's sound recognition function the user 
wishes to use. Further, an operation according to a Sound 
recognition result is executed in the Smart phone that has 
executed Sound recognition. Therefore, for example, if the 
Sound signal uttered in order to use the entertainment 
function is transmitted to the Smartphone 4A that is execut 
ing the navigation function, an operation different from an 
operation desired by the user is executed. For example, 
when utterance content of “want to go OO is transmitted to 
the Smart phone 4B that is executing the entertainment 
function, and an operation according to the Sound recogni 
tion result of “want to go OO is executed in the Smartphone 
4B, an unintended navigation function is started in the Smart 
phone 4B. When utterance content of “reproduce XX is 
transmitted to the smart phone that does not have the 
content, and an operation according to the Sound recognition 
result of the “reproduce XX” is performed in the smart 
phone, the Smart phone cannot reproduce the content 
because the Smart phone does not have the content. 

Forms of the present invention solves such conventional 
problems, and an objective is to provide an electronic 
device, an information terminal system, and a method of 
starting a Sound recognition function, which can select an 
information terminal from among a plurality of information 
terminals according to an utterance Sound of a user, and can 
automatically start the Sound recognition function of the 
selected information terminal. 
An electronic device according to forms of the present 

invention includes: a connection unit configured to be able 
to simultaneously connect a plurality of information termi 
nals provided with a sound recognition function; a Sound 
input unit configured to receive an utterance Sound and 
output a Sound signal corresponding to the utterance sound; 
a Sound recognition unit configured to perform sound rec 
ognition of the sound signal output from the Sound input 
unit; a determination unit configured to determine whether 
specific identification information is included in the Sound 
signal, based on a sound recognition result of the Sound 
recognition unit; a selection unit configured to select the 
information terminal to which the Sound signal is to be 
transmitted, based on the specific identification information, 
when it has been determined that the specific identification 
information is included, by the determination unit; and a 
transmission control unit configured to transmit the Sound 
signal through the connection unit, based on a selection 
result of the selection unit. 

Favorably, the specific identification information is infor 
mation for starting the Sound recognition function of the 
information terminal. Favorably, the specific identification 
information is a name for identifying the information ter 
minal. Favorably, the electronic device further includes a 
storage unit that stores the specific identification information 
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in association with each information terminal connected to 
the connection unit, and the determination unit determines 
existence/non-existence of the specific identification infor 
mation by reference to the storage unit. Favorably, the 
electronic device further includes a warning unit that warns 
that the specific identification information is not included 
when it has been determined that the specific identification 
information is not included, by the determination unit. 
Favorably, the electronic device further includes an acqui 
sition unit that acquires the specific identification informa 
tion from the information terminal connected to the connec 
tion unit. Favorably, the warning unit warns that the specific 
identification information is the same when the specific 
identification information of the respective information ter 
minals connected by the connection unit is the same. Favor 
ably, the warning unit warns that the specific identification 
information cannot be acquired when the specific identifi 
cation information of the information terminal connected by 
the connection unit cannot be acquired. 

The information terminal system according to forms of 
the present invention includes the electronic device having 
the above-described configuration and at least first and 
second information terminals, the first information terminal 
includes a first sound recognition function configured to be 
started in response to first specific identification information, 
a first execution unit configured to execute a function 
corresponding to a recognition result of the first Sound 
recognition function, and a first transmission unit configured 
to transmit an execution result of the first execution unit to 
the electronic device, the second information terminal 
includes a second sound recognition function configured to 
be started in response to second specific identification infor 
mation, a second execution unit configured to execute a 
function corresponding to a recognition result of the second 
Sound recognition function, and a second transmission unit 
configured to transmit an execution result of the second 
execution unit to the electronic device, and the electronic 
device includes an output unit configured to output the 
execution result transmitted from the first transmission unit 
or the second transmission unit. 

Favorably, the first information terminal includes the first 
transmission unit that transmits the first specific identifica 
tion information when connected to the electronic device 
through the connection unit, and the second information 
terminal includes the second transmission unit that transmits 
the second specific identification information when con 
nected to the electronic device through the connection unit. 
Favorably, the first information terminal includes a first 
setting unit that sets the first specific identification informa 
tion, and the second information terminal includes a second 
setting unit that sets the second specific identification infor 
mation. 
A method of starting a sound recognition function in an 

electronic device including a connection unit configured to 
be able to simultaneously connect a plurality of information 
terminals including the Sound recognition function, and a 
Sound input unit configured to receive an utterance Sound, 
and provide a Sound signal corresponding to the utterance 
Sound, the method including the steps of recognizing a 
Sound signal provided from the Sound input unit, determin 
ing whether specific identification information is included in 
the Sound signal recognized in the Sound recognition step, a 
selecting the information terminal to which the Sound signal 
is to be transmitted, based on the specific identification 
information when it has been determined that the specific 
identification information is included, and transmitting the 
Sound signal to the selected information terminal, wherein 
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4 
the specific identification information is information that 
starts the sound recognition function of the information 
terminal. 

According to forms of the present invention, when spe 
cific identification information is included in an utterance 
sound, an information terminal identified with the specific 
identification information is selected, and a Sound signal is 
transmitted to the selected information terminal. Therefore, 
a sound recognition function of the information terminal, 
which meets intention of the user, can be used. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view illustrating an entire sound 
input System according to a first form of the present inven 
tion; 

FIG. 2 is a diagram illustrating a configuration example of 
an on-vehicle device according to the first form of the 
present invention; 

FIG. 3 is a diagram illustrating an internal configuration 
of a sound recognition module illustrated in FIG. 2; 

FIG. 4 is a diagram illustrating an internal configuration 
of a communication connection unit illustrated in FIG. 2; 

FIG. 5 is a diagram illustrating a functional configuration 
example of a startup program executed by the on-vehicle 
device according to the first form of the present invention; 

FIG. 6 is a diagram illustrating a functional configuration 
example of a Smartphone according to the first form of the 
present invention; 

FIG. 7 is a flowchart for describing an operation of an 
information terminal system according to the first form of 
the present invention; 

FIG. 8 is a flowchart for describing a sound recognition 
operation of a Smartphone after a Sound signal is transmitted 
from the on-vehicle device; 

FIG. 9 is a diagram illustrating a functional configuration 
example of a startup program according to a second form of 
the present invention; 

FIG. 10 is a flowchart for describing an operation with the 
startup program according to the second form of the present 
invention; and 

FIG. 11 is a diagram for describing problems of a con 
ventional information terminal connection system. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Next, forms of the present invention will be described. An 
electronic device according to the one form is mounted in a 
vehicle in advance or brought into the vehicle, for example. 
The electronic device can be an on-vehicle device mounted 
in the vehicle. The electronic device can be a computer, an 
electronic processing device, an information processing 
device, or the like. The electronic device can include a 
function to perform communication with an external device, 
a navigation function, a function to reproduce audio/video 
data, a function to receive television/radio, and the like. 

Further, an information terminal may be a Smartphone, a 
mobile phone device, a tablet terminal, or the like. The 
information terminal is connected to the electronic device in 
the vehicle when brought into the vehicle, and the electronic 
device can use a function mounted in the information 
terminal. For example, the electronic device can use the 
navigation function, the music reproduction function, or the 
like mounted in the information terminal. That is, when the 
navigation function is executed in the information terminal, 
a load map of the navigation function is displayed in a 
display unit of the electronic device. When audio data is 
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reproduced in the information terminal, audio reproduced 
from a speaker of the electronic device is output. Further, the 
information terminal may include a sound recognition func 
tion, and when a plurality of information terminals is con 
nected to the electronic device, the electronic device recog 
nizes an utterance Sound input to the electronic device, 
thereby to start the sound recognition function of any of the 
information terminal. 

Hereinafter, forms of the present invention will be 
described with reference to the drawings. FIG. 1 is a 
schematic view illustrating one form of an entire informa 
tion terminal system. An information terminal system 10 
includes an on-vehicle device 20 as an electronic device and 
smart phones 30A and 30B as information terminals. The 
smartphones 30A and 30B are connected to the on-vehicle 
device 20 through short-distance wireless communications 
40A and 40B, respectively. When the smartphones 30A and 
30B are connected, the on-vehicle device 20 displays, on a 
display unit, a menu screen 22 for using functions of the 
smart phones 30A and 30B, thereby making cooperation 
with the Smart phones easy. Icons A1, A2, A3, and A4 are 
displayed on the menu screen 22. When the icon A1 is 
selected by a user, an input signal is transmitted to the Smart 
phone 30A through the communication 40A, the navigation 
function mounted in the Smartphone 30A is executed, image 
data of the navigation function executed in the Smartphone 
30A is transmitted to the on-vehicle device 20, and then a 
load map including an own vehicle position is displayed on 
the display unit of the on-vehicle device. When the icon A2 
is selected by the user, an input signal is transmitted to the 
smartphone 30B through the communication 40B, the audio 
reproduction function mounted in the smart phone 30B is 
executed, for example, audio data of the audio reproduction 
function executed in the Smart phone 30B is transmitted to 
the on-vehicle device 20, and a sound is output from a 
speaker of the on-vehicle device 20. 

Further, own unique sound input/sound recognition func 
tions are respectively mounted in the Smartphones 30A and 
30B. While the smartphones 30A and 30B are connected to 
the on-vehicle device 20, an utterance sound to the on 
vehicle device 20 can be input to either the smartphone 30A 
or 30B, and the sound recognition function can be used. The 
user presses a Sound recognition button 24 on the menu 
screen 22 when inputting the utterance Sound. In other 
words, when the sound recognition button 24 is pressed, the 
utterance Sound of the user is taken in to the on-vehicle 
device 20. The on-vehicle device 20 performs sound recog 
nition of the taken-in utterance sound, selects/determines 
which sound recognition function of the Smartphones 30A 
and 30B the on-vehicle device 20 will use, based on a 
recognition result, and starts the selected Sound recognition 
function of the Smart phone. 

Further, the on-vehicle device 20 can simultaneously 
connect a plurality of Smart phones, with short-distance 
wireless communication. The short-distance wireless com 
munication can be Bluetooth (registered trademark), WiFi 
(registered trademark), a wireless LAN, or another commu 
nication means. The on-vehicle device 20 can receive image 
data and audio from each Smart phone and output the 
received image data and audio in the state where the 
plurality of Smart phones is connected. The on-vehicle 
device 20 has a function to adjust outputs not to allow a 
plurality of image data or a plurality of audio data to 
compete with one another. 

FIG. 2 is a diagram illustrating a configuration example of 
the on-vehicle device 20. The on-vehicle device 20 includes 
an input unit 100, a sound recognition module 110, a 
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6 
communication connection unit 120, a multimedia repro 
duction unit 130, a sound output unit 140, a display unit 150, 
a navigation unit 160, a storage unit 170, and a control unit 
180. 
The input unit 100 receives an input from the user, and 

provides the control unit and the like with the input. The 
input unit 100 includes a touch panel, an input key device, 
a microphone used to input the utterance Sound of the user, 
and the like. The user presses the Sound recognition button 
24 illustrated in FIG. 1 when performing a sound input. 
Accordingly, an utterance Sound input to the microphone is 
converted into an electrical Sound signal and is provided to 
the sound recognition module 110 and the like. 
The sound recognition module 110 receives the sound 

signal from the microphone and performs sound recognition 
of the Sound signal. FIG. 3 is a diagram illustrating an 
internal configuration example of a sound recognition mod 
ule 110. The sound recognition module 110 includes an 
encoding processing unit 112 that receives a sound signal S1 
from the microphone 102, and performs encoding process 
ing of the Sound signal, and a sound recognition processing 
unit 114 that performs Sound recognition of the Sound signal 
Subjected to the encoding processing. The Sound recognition 
processing unit 114 recognizes 50-character syllabary, 
alphabets, and the like included in the utterance sound from 
the encoded Sound signal. A recognition result S2 is pro 
vided to the control unit 180. 
The communication connection unit 120 includes a plu 

rality of communication channels that enables simultaneous 
connection of the plurality of Smart phones 30A and 30B 
with the short-distance wireless communications 40A and 
40B, as illustrated in FIG. 1. Here, an example of simulta 
neously connecting the two smart phones 30A and 30B is 
described. Therefore, the communication connection unit 
120 includes two communication channels. However, three 
or more Smart phones are simultaneously connected, the 
communication connection unit 120 includes three or more 
communication channels. 

FIG. 4 is a diagram illustrating an internal configuration 
example of the communication connection unit 120. The 
communication connection unit 120 includes an output 
selection unit 122 that inputs the sound signal S1, and selects 
an output of the Sound signal S1, and two communication 
channels 124A and 124B connected to the output selection 
unit 122. The output selection unit 122 outputs the sound 
signal S1 to the communication channel 124A or 124B 
according to a selection signal SEL from the control unit 
180. The communication channel 124A includes a transmis 
sion unit 126A that transmits data to the Smart phone 30A 
through the short-distance wireless communication 40A and 
a reception unit 128A that receives data from the smart 
phone 30A through the short-distance wireless communica 
tion 40A, and enables bidirectional data communication 
with the Smart phone 30A. The communication channel 
124B includes a transmission unit 126B that transmits data 
to the smartphone 30B through the short-distance wireless 
communication 40B and a reception unit 128B that receives 
data from the smart phone 30B through the short-distance 
wireless communication 40B, and enables bidirectional data 
communication with the smart phone 30B. 
When the utterance sound of the user is input to the 

microphone 102, the output selection unit 122 selects either 
the communication channel 124A or 124B according to the 
selection signal SEL, and transmits the sound signal S1 to 
the smart phone 30A or 30B through the transmission unit 
126A or 126B of the selected communication channel 124A 
or 124B. Meanwhile, the smartphone 30A or 30B starts the 
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Sound recognition function, based on the received sound 
signal S1, performs sound recognition of the Sound signal 
S1, and executes an operation according to the Sound 
recognition result. Image data or audio data related to the 
executed operation is received by the reception unit 128A or 
128B of the selected communication channel 124A or 124B, 
and the received image data is displayed on the display unit 
150 or the received audio data is output from the sound 
output unit 140. 
The multimedia reproduction unit 130 reproduces video 

data and audio data recorded in a recording medium such as 
a DVD, a CD, or a Blu-ray disk. The reproduced video data 
is displayed on the display unit 150 and the audio data is 
output from the sound output unit 140. 
The sound output unit 140 outputs the audio data repro 

duced by the multimedia reproduction unit 130 and the 
audio data received from the smart phones 30A and 30B 
through the communication connection unit 120. The dis 
play unit 150 outputs the image data reproduced by the 
multimedia reproduction unit 130 and the image data 
received from the smart phones 30A and 30B through the 
communication connection unit 120. 
The navigation unit 160 displays the load map around the 

own vehicle position on the display unit 150 and performs 
search or guidance of a route to a destination, based on 
positional information transmitted from a GPS satellite or 
positional information obtained from a sensor Such as an 
on-vehicle gyro sensor or acceleration sensor. The storage 
unit 170 can store application software to be executed in the 
on-vehicle device 20, a program executed by the control unit 
180, other necessary data, and the like. For example, the 
storage unit 170 can store a database of load data and facility 
data required by the navigation unit 160. 
The control unit 180 includes a micro processor or a micro 

controller, and controls the units by executing the program 
and the like stored in ROM/RAM or the storage unit 170. 
Further, in the present embodiment, the control unit 180 
executes a startup program 200 for starting the Sound 
recognition functions of the Smartphones, using the built-in 
Sound recognition function when a plurality of Smartphones 
is simultaneously connected. 

FIG. 5 is a diagram illustrating a functional configuration 
example of the startup program according to the first form. 
The startup program 200 includes a connection detection 
unit 210 that detects that the Smart phone has been con 
nected, through the communication connection unit 120, a 
keyword acquisition unit 220 that acquires a keyword (spe 
cific identification information) for starting the Sound rec 
ognition function of the Smartphone when the connection of 
the smartphone has been detected by the connection detec 
tion unit 210, a keyword storage unit 230 that stores the 
keyword, a keyword determination unit 240 that determines 
whether the keyword is included in the utterance sound, a 
selection control unit 250 that controls the selection of the 
output selection unit 122, based on a determination result of 
the keyword determination unit 240, a transmission control 
unit 260 that controls the transmission of the sound signal 
input from the microphone, and a warning unit 270 that 
gives warning when it has been determined that the keyword 
is not included by the keyword determination unit 240. 
When the connection detection unit 210 has detected that 

the Smart phone has been connected to the communication 
connection unit 120, the connection detection unit 210 
detects device information or a model name unique to the 
Smartphone, and provides a detection result to the keyword 
acquisition unit 220, the keyword storage unit 230, and the 
like. 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
When the connection of the Smart phone has been 

detected by the connection detection unit 210, the keyword 
acquisition unit 220 acquires the keyword for starting the 
Sound recognition function of the Smart phone from the 
Smartphone. The keyword may just be information that can 
start the Sound recognition function, and its agreement is 
arbitrary. For example, the keyword may be a term defined 
in advance to start the Sound recognition function mounted 
in the Smartphone, or may be a term arbitrarily defined at 
the Smartphone side. Further, the operation by the keyword 
acquisition unit 220 is not necessarily essential. If the 
keyword for starting the Sound recognition function of the 
Smartphone is already known by the on-vehicle device side, 
it is not necessary to acquire the keyword. 
The keyword storage unit 230 stores the keyword 

acquired by the keyword acquisition unit 220, or the already 
known keyword set to the Smart phone in advance. For 
example, as illustrated in FIG. 1, when a terminal name 
“Hoge' is provided to the smartphone 30A, and this “Hoge' 
is a keyword for starting the sound recognition function (or 
a sound recognition application) of the Smart phone 30A, 
“Hoge' is stored in association with the device information 
or the model name unique to the Smartphone 30A. Further, 
when a terminal name “Dore' is provided to the Smartphone 
30B, and this “Dore' is the keyword for starting the sound 
recognition function (or a sound recognition application) of 
the smart phone 30B, “Dore' is stored in association with 
the device information or the model number unique to the 
smart phone 30B. 
The keyword determination unit 240 determines whether 

the keyword is included in a Sound recognition signal S2 
from the sound recognition module 110 when the utterance 
sound has been input from the user. The position where the 
keyword is included is not especially limited. However, for 
example, the keyword determination unit 240 determines 
whether the keyword is included in a head of the utterance 
sound. In the example of FIG. 1, the keyword determination 
unit 240 determines whether “Hoge' or “Dore' is included 
in the utterance Sound. A determination result is provided to 
the selection control unit 250. 
When it has been determined that the keyword is included 

by the keyword determination unit 240, the selection control 
unit 250 provides a selection signal SEL for selecting the 
smart phone identified with the keyword to the communi 
cation connection unit 120. For example, when the keyword 
“Hoge' is included in the sound utterance, the selection 
control unit 250 outputs the selection signal SEL that causes 
the output selection unit 122 to select the communication 
channel 124A. 
When appropriate determination by the keyword deter 

mination unit 240 has been performed, the transmission 
control unit 260 controls the transmission such that the 
Sound signal S1 is transmitted through the transmission unit 
126A or 126B of the communication channel 124A or 124B 
selected by the selection control unit 250. 
When it has been determined that the keyword is not 

included in the utterance sound by the keyword determina 
tion unit 240, the warning unit 270 gives warning that the 
keyword is not included in the utterance Sound. Accordingly, 
the user knows that the Sound utterance has been inappro 
priate, and the user performs a sound input again. Further, 
when the keyword stored in the keyword storage unit 230 
overlaps, the warning unit 270 gives warning thereof. This 
is because if the keyword overlaps, the Smartphone cannot 
be selected. In this case, the keyword for starting the sound 
recognition function of the Smart phone is changed to 
another keyword, and this keyword is stored in the keyword 
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storage unit 230. The method of storing the keyword may be 
a method using a user operation, or may be a method of 
causing the keyword acquisition unit 220 to acquire the 
keyword again by connecting the Smart phone again. Fur 
ther, when the keyword cannot be stored in the keyword 
storage unit 230, the warning unit 270 gives warning 
thereof. This is because if the keyword is unknown, the 
Smart phone cannot be selected. In this case, the keyword 
may be stored in the keyword storage unit 230 with a user 
input. 

FIG. 6 is a diagram illustrating a configuration example of 
a processing program included in the Smart phone. A pro 
cessing program 300 includes a Sound signal input unit 310 
that inputs the sound signal S1 from the on-vehicle device 
20, a Sound recognition processing unit 320 that is started by 
the input sound signal S1 and recognizes the Sound signal 
S1, an execution unit 330 that executes an operation, based 
on a recognition result of the Sound recognition processing 
unit 320, a transmission unit 340 that transmits a result of the 
operation executed by the execution unit 330 to the on 
vehicle device 20, and a keyword transmission unit 350 that 
transmits the keyword in response to a request from the 
on-vehicle device 20, a keyword setting/change unit 360 that 
can set and change the keyword with the user input or the 
like. 
When the utterance sound has been input to the on-vehicle 

device 20, the sound signal input unit 310 receives the sound 
signal S1 corresponding to the utterance sound transmitted 
by the transmission control unit 260. The sound recognition 
processing unit 320 is started by the keyword included in the 
input sound signal S1, and then performs recognition pro 
cessing of the sound signal S1. The execution unit 330 
executes a function corresponding to a recognition result, 
and the transmission unit 340 transmits an executed result to 
the on-vehicle device 20. For example, when utterance 
content of the Sound signal S1 is "Hoge, reproduce music 
A', the Sound recognition processing unit 320 is started by 
“Hoge', and transmits the recognition result of “Hoge, 
reproduce music A' to the execution unit 330. Accordingly, 
the execution unit 330 executes the audio reproduction 
function of the smartphone 30B, and reproduces the music 
A. The transmission unit 340 transmits the audio data of the 
music A executed by the execution unit 330 to the on-vehicle 
device 20. The on-vehicle device 20 outputs the received 
audio data from the sound output unit 140. 
When the request from the keyword acquisition unit 220 

of the on-vehicle device 20 has been given, the keyword 
transmission unit 350 transmits the keyword to the on 
vehicle device 20 in response to the request. The keyword 
setting/change unit 360 stores the keyword that can start the 
Sound recognition function of the Smartphone in a memory 
or the like. Further, in a certain form, the Smart phone can 
change the keyword for starting the Sound recognition 
function. This change can be performed with a user opera 
tion. For example, when the keyword for starting the sound 
recognition function of the smartphone 30A is “Hoge' and 
if “Hoge' is common to all of the Smart phones of one 
model, the keyword becomes the same if the smart phones 
of the same model are simultaneously connected to the 
on-vehicle device 20. To dissolve such a situation, the 
keyword is changed to another name, for example, to a name 
of the terminal of the Smartphone or another specific name. 
In this case, the keyword setting/change unit 360 sets the 
specific name associated with "Hoge' to a Superficial key 
word, instead of changing “Hoge'. That is, even if the user 
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10 
performs the Sound utterance that includes the Superficial 
specific name, the Sound recognition function is caused to be 
started. 

Next, the startup of the Sound recognition function of a 
smart phone in the information terminal system will be 
described with reference to the flow of FIG. 7. First, as 
illustrated in FIG. 1, the audio reproduction of the smart 
phone 30A is performed and the audio data transmitted from 
the smart phone 30A is output from the sound output unit 
140 of the on-vehicle device 20, and the navigation function 
of the smartphone 30B is performed and the load map data 
transmitted from the Smart phone 30B is displayed on the 
display unit 150, in the state where the plurality of smart 
phones 30A and 30B is simultaneously connected (S100). 

Next, the user presses the sound recognition button 24 in 
order to provide a desired instruction with the sound input, 
so that the utterance sound of the user is input to the 
on-vehicle device 20 (S102). When the utterance sound has 
been input, the startup program 200 is operated. The utter 
ance Sound is subjected to recognition processing by the 
sound recognition module 110, and then the keyword deter 
mination unit 240 determines whether the keyword is 
included in the utterance sound of the user, based on the 
recognized signal S2 (S104). That is, whether “Hoge' for 
starting the Sound recognition function of the Smart phone 
30A or “Dore' for starting the sound recognition function of 
the smart phone 30B is included is determined. 
When it has been determined that “Hoge' or “Dore' is 

included by the keyword determination unit 240, the selec 
tion control unit 250 controls the selection of the output 
selection unit 122 (FIG. 4), based on the keyword (S106). 
The selection signal SEL with which the communication 
channel 124A is selected when “Hoge' is included and the 
communication channel 124B is selected when “Dore' is 
included is output to the output selection unit 122. Next, the 
transmission control unit 260 transmits the Sound signal S1 
corresponding to the utterance Sound to the Smart phone 
selected through the selected communication channel 
(S108). Meanwhile, when it has been determined that the 
keyword is not included by the keyword determination unit 
240, the warning is issued by the warning unit 270 (S.110). 
As the warning, a message that notifies which Smartphone 
has been selected cannot be identified or a message that 
prompts an input of the Sound utterance again is issued. 

FIG. 8 is a flow for describing an operation after the sound 
signal S1 is transmitted from the on-vehicle device 20 to the 
smart phone 30A/30B. When the sound signal S1 is trans 
mitted to the smartphone 30A/30B in step S108 of FIG. 7, 
the sound signal S1 is received by the Sound signal input unit 
310, and the sound recognition processing unit 320 is started 
(S120). The sound recognition processing unit 320 recog 
nizes the sound signal S1, and the function corresponding to 
the recognition result is executed by the execution unit 330 
(S122). The execution result by the execution unit 330 is 
transmitted by the transmission unit 340 to the on-vehicle 
device 20 (S124), and the on-vehicle device 20 receives the 
processing result and outputs the result (S126). 
As described above, in some forms, the utterance Sound 

input from the on-vehicle device 20 is recognized in the 
built-in sound recognition function (sound recognition mod 
ule 110) of the on-vehicle device 20, and can be automati 
cally selected by the startup program 200 as a transmission 
destination of an appropriate Smart phone. For example, 
when the music is reproduced in the smartphone 30A and 
the navigation function is executed in the Smartphone 30B, 
and the respective processing results are output from the 
on-vehicle device 20, if the user wishes to perform an 
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instruction for reproduction of music, the user instructs an 
input of the utterance Sound including the terminal name 
“Hoge' that is the keyword of the smartphone 30A, thereby 
to appropriately provide a desired instruction to the Smart 
phone 30A, for example, an instruction of reproduction of 
another music. Further, when the user wishes to provide an 
instruction for the navigation function, the user may just 
instruct an input of the utterance Sound including the ter 
minal name “Dore' that is the keyword of the smart phone 
30B. Accordingly, the problem that the instruction for repro 
duction of music is transmitted to the smartphone 30B that 
is executing the navigation function can be prevented. 

Next, another form of the present invention will be 
described. The second form relates to a response of when a 
Smartphone cannot be uniquely selected from a plurality of 
smartphones. Note that an on-vehicle device 20 and smart 
phones 30A and 30B in the second embodiment have similar 
configurations to the first embodiment unless otherwise 
especially described. 

In the second form, a startup program 200A includes a 
selection determination unit 280 that determines whether the 
Smartphone can be uniquely selected, as illustrated in FIG. 
9. The selection determination unit 280 determines that the 
Smart phone cannot be uniquely selected when the same 
keyword is set to a plurality of Smart phones, or when a 
keyword is not set to the connected Smart phone, by refer 
ence to a detection result of a connection detection unit 210 
and a storage result of a keyword storage unit 230, and 
provides a determination result to a warning unit 270. When 
it has been determined that the selection is not possible by 
the selection determination unit 280, the warning unit 270 
notifies the user of the fact that the Smart phone cannot be 
appropriately selected. For example, the warning unit 270 
outputs warning to prompt change of the keyword when the 
same keyword is provided to the plurality of Smart phones, 
and outputs warning to prompt setting of a keyword when no 
keyword is set to the Smartphone. The warning method is, 
for example, outputting a Sound message from a Sound 
output unit 140 or outputting a display message from a 
display unit 150. 

FIG. 10 is a flow for describing an operation of the second 
form. Timing of the determination operation by the selection 
determination unit 280 is not especially limited. However, 
for example, the determination operation is performed when 
the Smart phone is connected. First, the selection determi 
nation unit 280 refers to the detection result of the connec 
tion detection unit 210 and storage content of the keyword 
storage unit 230 (S200), and determines whether selection of 
the smartphone can be performed (S202). When it has been 
determined that the selection is possible, the flow is termi 
nated. When it has been determined that the selection is not 
possible, the warning unit 270 outputs warning to change the 
keyword (S206) when the keyword overlaps (S204). The 
warning unit 270 outputs warning to prompt acquisition or 
setting of the keyword (S210) when no keyword is set 
(S208). When neither overlapping of the keyword nor non 
setting of the keyword (S204, S208), processing is per 
formed as other errors (S212). 
When the warning of the overlapping of the keyword or 

non-setting of the keyword has been issued, the user can set 
or change the keyword with a keyword setting/change unit 
360 of the smart phone side. In this case, the user changes 
the keyword in a state where the connection between the 
smartphone and the on-vehicle device 20 is cut. Then, when 
the Smart phone is connected to the on-vehicle device 20 
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12 
again, a keyword acquisition unit 220 acquires the changed 
keyword, and stores the keyword in a keyword storage unit 
23O. 
As described above, according to the second form, the 

warning is issued when the Smartphone cannot be uniquely 
selected, so that the user can address the problem, and 
appropriate selection of the Smartphone becomes possible. 

Note that, in the above-described forms, determination of 
the terminal name of the Smartphone or the keyword of the 
name for starting the Sound recognition function of the Smart 
phone has been performed. However, this is a mere example, 
and another unique name may be set to the keyword. 
Further, in the above-described forms, an example in which 
the Smartphones are connected to the on-vehicle device has 
been described. However, information terminals other than 
the Smartphones such as tablet terminals or mobile phones 
may be used. 
As described above, favorable forms of the present inven 

tion have been described in detail. However, the present 
invention is not limited to the specific forms, and various 
modifications and changes can be made within the scope of 
the gist of the invention described in the scope of claims. 

It is therefore intended that the foregoing detailed descrip 
tion be regarded as illustrative rather than limiting, and that 
it be understood that it is the following claims, including all 
equivalents, that are intended to define the spirit and scope 
of this invention. 

What is claimed is: 
1. An electronic device comprising: 
a connection unit configured to be able to simultaneously 

connect a plurality of information terminals that are 
each provided with a sound recognition function; 

a Sound input unit configured to receive an utterance 
Sound and to output a Sound signal corresponding to the 
utterance sound; 

a sound recognition unit configured to perform Sound 
recognition of the sound signal output from the Sound 
input unit; 

a determination unit configured to determine whether 
specific identification information is included in the 
Sound signal, based on a sound recognition result of the 
Sound recognition unit; 

a selection unit configured to select an information ter 
minal to which the Sound signal is to be transmitted, 
based on the specific identification information, when it 
has been determined that the specific identification 
information is included, by the determination unit; and 

a transmission control unit configured to transmit the 
Sound signal through the connection unit, based on a 
selection result of the selection unit; 

wherein the specific identification information is infor 
mation that starts the sound recognition function of the 
information terminal to which the Sound signal is to be 
transmitted. 

2. The electronic device according to claim 1, wherein the 
specific identification information is a name for identifying 
the information terminal to which the sound signal is to be 
transmitted. 

3. The electronic device according to claim 1, further 
comprising: 

a storage unit configured to store the specific identifica 
tion information in association with each information 
terminal connected to the connection unit, 

wherein the determination unit determines existence/non 
existence of the specific identification information by 
reference to the storage unit. 
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4. The electronic device according to claim3, wherein the 
specific identification information is information that starts 
the sound recognition function of the information terminal to 
which the sound signal is to be transmitted. 

5. The electronic device according to claim 4, wherein the 
specific identification information is a name for identifying 
the information terminal to which the sound signal is to be 
transmitted. 

6. The electronic device according to claim 1, further 
comprising: 

a warning unit configured to give warning that the specific 
identification information is not included when it has 
been determined that the specific identification infor 
mation is not included, by the determination unit. 

7. The electronic device according to claim 6, further 
comprising: 

an acquisition unit configured to acquire the specific 
identification information from an information terminal 
connected to the connection unit. 

8. The electronic device according to claim 6, 
wherein the warning unit gives warning that the specific 

identification information is the same when specific 
identification information of each information terminal 
connected by connection unit is the same. 

9. The electronic device according to claim 6, wherein the 
warning unit gives warning that the specific identification 
information is not able to be obtained when the specific 
identification information of each information terminal con 
nected by the connection unit is not able to be acquired. 

10. An information terminal system comprising: 
an electronic device including: 

a connection unit configured to be able to simultane 
ously connect a plurality of information terminals 
that are each provided with a sound recognition 
function, 

a Sound input unit configured to receive an utterance 
Sound and to output a Sound signal corresponding to 
the utterance sound, 

a sound recognition unit configured to perform Sound 
recognition of the sound signal output from the 
Sound input unit, 

a determination unit configured to determine whether 
specific identification information is included in the 
Sound signal, based on a sound recognition result of 
the Sound recognition unit, 

a selection unit configured to select an information 
terminal to which the Sound signal is to be transmit 
ted, based on the specific identification information, 
when it has been determined that the specific iden 
tification information is included, by the determina 
tion unit, and 

a transmission control unit configured to transmit the 
Sound signal through the connection unit, based on a 
selection result of the selection unit; and 

at least first and second information terminals, 
wherein the first information terminal includes: 

a first sound recognition function configured to be 
started in response to first specific identification 
information, 

a first execution unit configured to execute a function 
corresponding to a recognition result of the first 
Sound recognition function, and 

a first transmission unit configured to transmit an 
execution result of the first execution unit to the 
electronic device, and 

wherein the second information terminal includes: 
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14 
a second Sound recognition function configured to be 

started in response to second specific identifica 
tion information, 

a second execution unit configured to execute a 
function corresponding to a recognition result of 
the second sound recognition function, and 

a second transmission unit configured to transmit an 
execution result of the second execution unit to the 
electronic device, and 

wherein the electronic device includes an output unit 
configured to output the execution result transmitted 
from the first transmission unit or the second trans 
mission unit. 

11. The information terminal system according to claim 
10, 

wherein the first information terminal includes the first 
transmission unit configured to transmit the first spe 
cific identification information when the first informa 
tion terminal is connected to the electronic device 
through the connection unit, and the second informa 
tion terminal includes the second transmission unit 
configured to transmit the second specific identification 
information when the second transmission unit is con 
nected to the electronic device through the connection 
unit. 

12. The information terminal system according to claim 
11, 

wherein the first information terminal includes a first 
setting unit configured to set the first specific identifi 
cation information, and the second information termi 
nal includes a second setting unit configured to set the 
second specific identification information. 

13. A method of starting a sound recognition function in 
an electronic device including a connection unit configured 
to be able to simultaneously connect a plurality of informa 
tion terminals that are each provided with the sound recog 
nition function, and a sound input unit configured to receive 
an utterance Sound, and provide a Sound signal correspond 
ing to the utterance Sound, the method comprising the steps 
of: 

recognizing a sound signal provided from the Sound input 
unit; 

determining whether specific identification information is 
included in the Sound signal recognized in the Sound 
recognition step; 

selecting an information terminal to which the Sound 
signal is to be transmitted, based on the specific iden 
tification information when it has been determined that 
the specific identification information is included; and 

transmitting the Sound signal to the selected information 
terminal, 

wherein the specific identification information is infor 
mation that starts the sound recognition function of the 
information terminal to which the Sound signal is to be 
transmitted. 

14. The method of starting a Sound recognition function 
according to claim 13, the method further comprising the 
step of: 

storing the specific identification information in associa 
tion with each information terminal connected to the 
connection unit, 

wherein the determining step determines existence/non 
existence of the specific identification information by 
reference to the specific identification information 
stored in the storing step. 
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15. The method of starting a Sound recognition function 
according to claim 14, the method further comprising the 
step of: 

acquiring the specific identification information from an 
information terminal connected to the connection unit. 5 
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