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(57) ABSTRACT 

An emergency reporting apparatus for a vehicle includes a 
microphone, a loudspeaker, and a handsfree system circuit. 
Handsfree tWo-Way speech communication With an emer 
gency report receiving center is alloWed via the microphone, 
the loudspeaker, and the handsfree system circuit. Avolume 
control circuit connected to the loudspeaker operates for 
controlling a volume level of sound generated by the loud 
speaker at a predetermined constant level or higher. The 
volume control circuit may control the volume level at the 
predetermined constant level, and may inhibit a user from 
changing the volume level. 
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EMERGENCY REPORTING SYSTEM AND 
TERMINAL APPARATUS THEREIN 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to an emergency reporting 
netWork system for vehicles such as automotive vehicles. 
This invention also relates to a terminal apparatus used in an 
emergency reporting netWork system. In addition, this 
invention relates to a method of reporting an emergency. 

[0003] 2. Description of the Related Art 

[0004] A conventional emergency communication appa 
ratus for a vehicle is started When an emergency occurs in 
the vehicle. After the start, the conventional apparatus tries 
to connect With a police station or an emergency report 
receiving center via a mobile telephone netWork. When 
connection has been established, the conventional apparatus 
alloWs speech communication betWeen a user of the appa 
ratus and an operator in the police station or the emergency 
report receiving center. 

[0005] It is knoWn to provide a vehicular emergency 
communication apparatus With a handsfree system circuit 
Which alloWs handsfree speech communication betWeen a 
user of the apparatus and an operator in a police station or 
an emergency report receiving center. In such a knoWn 
apparatus, it is possible for the user to adjust the volume (the 
loudness) of sound generated from a loudspeaker used by 
the handsfree system circuit. Therefore, if the volume level 
is erroneously preset to a minimum, the user can not hear 
reproduced operator’s voice during handsfree speech com 
munication. In the knoWn apparatus, the loudspeaker is 
designed for the exclusive use of the handsfree system 
circuit. The exclusive loudspeaker occupies a corresponding 
space in a related vehicle. 

[0006] Japanese published unexamined patent application 
5-20578 discloses a present position emergency informing 
device mounted on an automobile. The emergency inform 
ing device in Japanese application 5-20578 includes a crash 
sensor, a position detector, and an automobile telephone. 
When the automobile causes a crash, the crash sensor detects 
a related impact force. At the same time as the moment of 
detection of the impact force, the position detector is oper 
ated. Subsequently, an emergency section such as police is 
automatically contacted through the automobile telephone. 
Then, the accident and the position Where the accident 
occurs are automatically noti?ed to the emergency section. 

[0007] Japanese published unexamined patent application 
5-5626 discloses a navigation system Which is designed so 
that data of emergency numbers fed from a CD-ROM, and 
its oWn position data of a vehicle estimated by means of a 
location device are stored in a FIFO memory. In addition, 
voices produced in the vehicle are stored in a voice storing 
device, and personal information about the driver of the 
vehicle and his felloW passengers is stored in an ID card 
device. In the navigation system of Japanese application 
5-5626, the occurrence of an accident is detected by com 
paring a change in the signal of an acceleration sensor With 
a predetermined change in accident-caused impact accelera 
tion. Upon detection of the occurrence of an accident, the 
information is outputted from the FIFO memory, the voice 
storing device, and the ID card device to an external via a 
communication unit. 
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SUMMARY OF THE INVENTION 

[0008] It is a ?rst object of this invention to provide an 
improved emergency reporting netWork system. 

[0009] It is a second object of this invention to provide an 
improved terminal apparatus in an emergency reporting 
netWork system. 

[0010] It is a third object of this invention to provie an 
improved method of reporting an emergency. 

[0011] A ?rst aspect of this invention provides an emer 
gency reporting apparatus for a vehicle. The emergency 
reporting apparatus comprises a microphone; a loudspeaker; 
a handsfree system circuit; means for alloWing handsfree 
tWo-Way speech communication With an emergency report 
receiving center via the microphone, the loudspeaker, and 
the handsfree system circuit; and a volume control circuit 
connected to the loudspeaker for controlling a volume level 
of sound generated by the loudspeaker at a predetermined 
constant level or higher. 

[0012] A second aspect of this invention is based on the 
?rst aspect thereof, and provides an emergency reporting 
apparatus Wherein the volume control circuit controls the 
volume level at the predetermined constant level, and inhib 
its a user from changing the volume level. 

[0013] Athird aspect of this invention is based on the ?rst 
aspect thereof, and provides an emergency reporting appa 
ratus Wherein the volume control circuit comprises means 
for controlling the volume level at the predetermined con 
stant level during emergency reporting communication, and 
means for alloWing a user to change the volume level. 

[0014] A fourth aspect of this invention is based on the 
?rst aspect thereof, and provides an emergency reporting 
apparatus Wherein the volume control circuit comprises ?rst 
means for controlling the volume level at the predetermined 
constant level during emergency reporting communication, 
second means for alloWing a user to change the volume level 
after the ?rst means controls the volume level at the prede 
termined constant level, and third means for preventing the 
volume level from moving out of a predetermined range 
after the volume level is changed via the second means. 

[0015] A ?fth aspect of this invention is based on the ?rst 
aspect thereof, and provides an emergency reporting appa 
ratus further comprising means for detecting a level of 
background sound noise inputted via the microphone, and 
means for controlling the volume control circuit to adjust the 
volume level of sound generated by the loudspeaker in 
response to the detected level of background sound noise. 

[0016] Asixth aspect of this invention is based on the ?rst 
aspect thereof, and provides an emergency reporting appa 
ratus further comprising means for receiving a volume level 
control signal from the emergency report receiving center, 
and means for controlling the volume control circuit to 
adjust the volume level of sound generated by the loud 
speaker in response to the received volume level control 
signal. 

[0017] A seventh aspect of this invention is based on the 
?rst aspect thereof, and provides an emergency reporting 
apparatus further comprising means for receiving a volume 
level control signal from an external device, and means for 
controlling the volume control circuit to adjust the volume 
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level of sound generated by the loudspeaker in response to 
the received volume level control signal. 

[0018] An eighth aspect of this invention provides an 
emergency reporting netWork system comprising emergency 
report receiving center; a communication netWork; and 
emergency reporting apparatuses connectable With the emer 
gency report receiving center via the communication net 
Work; Wherein each of the emergency reporting apparatuses 
comprises the emergency reporting apparatus of one of the 
?rst to seventh aspects of this invention. 

[0019] A ninth aspect of this invention provides a method 
of reporting an emergency in a vehicle including an audio 
system. The method comprises the steps of alloWing hands 
free speech communication With an emergency report 
receiving center via a microphone and a loudspeaker; and 
using a loudspeaker of the audio system as the handsfree 
speech communication loudspeaker. 

[0020] A tenth aspect of this invention is based on the 
ninth aspect thereof, and provides a method Wherein one of 
an audio-system loudspeakers located in a right front door, 
a right rear door, a left front door, a left rear door, a right 
portion of a rear seat, and a left portion of the rear seat of the 
vehicle is used as the handsfree speech communication 
loudspeaker. 
[0021] An eleventh aspect of this invention is based on the 
ninth aspect thereof, and provides a method further com 
prising the step of, in cases Where the loudspeaker of the 
audio system is Wrong, replacing the loudspeaker of the 
audio system With another loudspeaker of the audio system 
and thereby using another loudspeaker of the audio system 
as the handsfree speech communication loudspeaker. 

[0022] A tWelfth aspect of this invention is based on the 
eleventh aspect thereof, and provides a method Wherein the 
replacing step comprises the step of replacing the loud 
speaker of the audio system With another loudspeaker of the 
audio system in response to user’s manual operation. 

[0023] A thirteenth aspect of this invention is based on the 
eleventh aspect thereof, and provides a method Wherein the 
replacing step comprises the step of replacing the loud 
speaker of the audio system With another loudspeaker of the 
audio system in response to a loudspeaker change require 
ment signal transmitted from the emergency report receiving 
center. 

[0024] Afourteenth aspect of this invention is based on the 
thirteenth aspect thereof, and provides a method Wherein a 
DTMF signal is used as the loudspeaker change requirement 
signal. 

[0025] A ?fteenth aspect of this invention is based on the 
eleventh aspect thereof, and provides a method Wherein the 
replacing step comprises the steps of detecting a level of 
sound generated by the loudspeaker of the audio system, and 
replacing the loudspeaker of the audio system With another 
loudspeaker of the audio system in response to the detected 
sound level. 

[0026] A siXteenth aspect of this invention is based on the 
eleventh aspect thereof, and provides a method Wherein the 
replacing step comprises the steps of detecting an impedance 
of the loudspeaker of the audio system, deciding Whether the 
loudspeaker of the audio system is normal or Wrong in 
response to the detected impedance of the loudspeaker, and 
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replacing the loudspeaker of the audio system With another 
loudspeaker of the audio system When the loudspeaker of the 
audio system is decided to be Wrong. 

[0027] A seventeenth aspect of this invention provides an 
emergency reporting apparatus for a vehicle including an 
audio system. The emergency reporting appratus comprises 
a microphone; a loudspeaker; a handsfree system circuit; 
and means for alloWing handsfree speech communication 
With an emergency report receiving center via the micro 
phone, the loudspeaker, and the handsfree system circuit; 
Wherein the handsfree speech communication loudspeaker 
uses a loudspeaker of the audio system. 

[0028] An eighteenth aspect of this invention is based on 
the seventeenth aspect thereof, and provides an emergency 
reporting apparatus further comprising means for selecting 
one from among loudspeakers of the audio system as the 
handsfree speech communication loudspeaker. 

[0029] A nineteenth aspect of this invention is based on 
the eighteenth aspect thereof, and provides an emergency 
reporting apparatus Wherein the selecting means comprises 
a unit manually operable by a user, and means for selecting 
one from among loudspeakers of the audio system as the 
handsfree speech communication loudspeaker in response to 
manual operation of the unit by the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] FIG. 1 is a block diagram of an emergency report 
ing apparatus according to a ?rst embodiment of this inven 
tion. 

[0031] FIG. 2 is a ?oWchart of a segment of a program for 
a controller in FIG. 1. 

[0032] FIG. 3 is a block diagram of an emergency report 
ing apparatus according to a second embodiment of this 
invention. 

[0033] FIG. 4 is a block diagram of an emergency report 
ing apparatus according to a third embodiment of this 
invention. 

[0034] FIG. 5 is a block diagram of an emergency report 
ing apparatus according to a fourth embodiment of this 
invention. 

[0035] FIG. 6 is a block diagram of an emergency report 
ing apparatus according to a ?fth embodiment of this 
invention. 

[0036] FIG. 7 is a block diagram of an emergency report 
ing apparatus according to a siXth embodiment of this 
invention. 

[0037] FIG. 8 is a ?oWchart of a segment of a program for 
a controller in FIG. 7. 

[0038] FIG. 9 is a top vieW of an automotive vehicle on 
Which the emergency reporting apparatus in FIG. 7 is 
mounted. 

[0039] FIG. 10 is a block diagram of an emergency 
reporting apparatus according to a thirteenth embodiment of 
this invention. 

[0040] FIG. 11 is a block diagram of an emergency 
reporting apparatus according to a fourteenth embodiment of 
this invention. 
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[0041] FIG. 12 is a block diagram of an emergency 
reporting apparatus according to a ?fteenth embodiment of 
this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

[0042] An emergency reporting netWork system includes 
emergency reporting apparatuses Which are mounted on 
vehicles (for example, automotive vehicles) respectively. 
The emergency reporting apparatuses are terminal appara 
tuses. The emergency reporting netWork system also 
includes a police station or an emergency report receiving 
center Which operates as a host apparatus. The emergency 
reporting apparatuses can be connected With the host appa 
ratus via a mobile telephone netWork. 

[0043] FIG. 1 shoWs an emergency reporting apparatus (a 
terminal apparatus) according to a ?rst embodiment of this 
invention. The emergency reporting apparatus is mounted on 
a vehicle such as an automotive vehicle. 

[0044] As shoWn in FIG. 1, the emergency reporting 
apparatus includes a terminal device 1, a communication 
antenna 2, a trigger button 3, a GPS (Global Positioning 
System) antenna 4, a microphone 5, and a loudspeaker 6. 
The terminal device 1 is connected to the communication 
antenna 2, the trigger button 3, the GPS antenna 4, the 
microphone 5, and the loudspeaker 6. 

[0045] The terminal device 1 includes a communication 
device 11, a controller 12, a gyro sensor 13, a positional 
information generator 14, a memory 15, a handsfree system 
circuit 16, a GPS receiver 17, and a volume control circuit 
18A. The communication device 111 is connected to the 
communication antenna 2, the controller 12, and the hands 
free system circuit 16. The controller 12 is connected to the 
trigger button 3, the positional information generator 14, the 
memory 15, and the volume control circuit 18A. The gyro 
sensor 13 is connected to the positional information genera 
tor 14. The GPS receiver 17 is connected to the GPS antenna 
4 and the positional information generator 14. The handsfree 
system circuit 16 is connected to the microphone 5 and the 
volume control circuit 18A. The volume control circuit 18A 
is connected to the loudspeaker 6. 

[0046] The trigger button 3 includes a manually-operated 
button Which can be accessed by a user, that is, a driver or 
an occupant of the related vehicle. When the trigger button 
3 is depressed, a trigger signal is transmitted from the trigger 
button 3 to the controller 12 as an emergency-occurrence 
indicating signal. 
[0047] The GPS antenna 4 can receive GPS signals from 
GPS satellites. The GPS antenna 4 feeds the received GPS 
signals to the GPS receiver 17. 

[0048] The communication device 11 includes a telephone 
set such as a mobile telephone set having a radio commu 
nication device Which can be controlled by the controller 12. 
The communication device 11 can output and feed a radio 
signal to the communication antenna 2. The radio signal is 
radiated by the communication antenna 2. The radiated radio 
signal can propagate to a base station of a related radio 
telephone netWork. The communication antenna 2 can 
receive a radio signal from the base station. The received 
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radio signal is fed from the communication antenna 2 to the 
communication device 11. In this Way, the communication 
device 11 can communicate With the base station by radio on 
a tWo-Way basis. 

[0049] The communication device 11 can receive a call 
requirement signal and a destination-telephone-number sig 
nal from the controller 12. Upon the reception of the call 
requirement signal, the communication device 11 generates 
a radio signal to call the communication opposite party 
designated by the destination telephone number. The radio 
call signal contains a dial signal. The radio call signal is fed 
from the communication device 11 to the communication 
antenna 2 before being radiated thereby. The radio call 
signal propagates to a base station. The corresponding call 
signal is transmitted via the base station to the communica 
tion opposite party designated by the destination telephone 
number. Normally, an ansWer signal responsive to the call 
signal is transmitted from the communication opposite party 
to the base station. The corresponding radio ansWer signal is 
transmitted from the base station. The communication 
antenna 2 receives the radio ansWer signal. The received 
radio ansWer signal is fed from the communication antenna 
2 to the communication device 11. The communication 
device 11 recogniZes from the radio ansWer signal that 
connection With the communication opposite party is estab 
lished. Then, the communication device 11 changes to a data 
communication mode of operation or a speech communica 
tion mode of operation. In addition, the communication 
device 11 informs the controller 12 that the connection With 
the communication opposite party is established. 

[0050] The communication device 11 can receive, from 
the controller 12, positional information data representing 
the position of the related vehicle, the direction of travel of 
the related vehicle, and the orientation of the related vehicle. 
During the data communication mode of operation, the 
communication device 11 transmits the positional informa 
tion data to the communication opposite party via the base 
station. The communication opposite party is, for eXample, 
a police station or an emergency report receiving center. 
During the speech communication mode of operation, the 
communication device 11 alloWs tWo-Way speech commu 
nication betWeen a user (a driver or an occupant of the 
related vehicle) and an operator of the communication 
opposite party via the base station. 

[0051] The controller 12 includes a microcomputer, a 
CPU, or a similar device having a combination of an 
input/output port, a signal processing section, a RAM, and 
a ROM. The controller 12 operates in accordance With a 
program stored in the ROM. 

[0052] The gyro sensor 13 generates data representing the 
direction of travel of the related vehicle and the orientation 
of the related vehicle. The gyro sensor 13 outputs the 
generated data to the positional information generator 14. 
The GPS receiver 17 generates data representative of the 
position of the related vehicle in response to the GPS signals 
fed from the GPS antenna 4. The GPS receiver 17 outputs 
the generated data to the positional information generator 
14. The positional information generator 14 produces posi 
tional information data in response to the output data from 
the gyro sensor 13 and the output data from the GPS receiver 
17. The produced positional information data represent the 
position of the related vehicle, the direction of travel of the 
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related vehicle, and the orientation of the related vehicle. 
The positional information generator 14 can output the 
produced positional information data to the controller 12. 

[0053] The memory 15 stores information representing the 
telephone numbers of police stations, the telephone numbers 
of emergency report receiving centers, the registration num 
ber of the related vehicle, and the registrant. The memory 15 
can be accessed by the controller 12. 

[0054] The microphone 5 can pick up voice of a user (a 
driver or an occupant of the related vehicle). The micro 
phone 5 outputs an audio signal representative of the picked 
up voice to the handsfree system circuit 16. The handsfree 
system circuit 16 can output an audio signal representative 
of operator’s voice in the communication opposite party to 
the volume control circuit 18A. The volume control circuit 
18A can subject the output audio signal of the handsfree 
system circuit 16 to volume control. The volume control 
circuit 18A can output the resultant audio signal to the 
loudspeaker 6. The volume control circuit 18A is controlled 
by the controller 12. The loudspeaker 6 converts the output 
audio signal of the volume control circuit 18A into corre 
sponding sound Which can be heard by the user. The 
handsfree system circuit 16 can transmit and receive voice 
information to and from the communication device 11. 

[0055] The handsfree system circuit 16 cooperates With 
the microphone 5, the loudspeaker 6, the communication 
device 11, and the volume control circuit 18A, thereby 
alloWing handsfree tWo-Way speech communication 
betWeen a user (a driver or an occupant of the related 
vehicle) and an operator of the communication opposite 
party. The handsfree system circuit 16 has an echo cancel 
function and an anti-hoWling function. The volume control 
circuit 18A operates to make constant the output level at the 
loudspeaker 6 over a Wide level range of an input signal. In 
other Words, the volume control circuit 18A acts to hold the 
loudspeaker output sound level at a constant level. The 
constant level may be equal to or higher than a predeter 
mined level. The volume control circuit 18A includes, for 
eXample, an AGC (automatic gain control) circuit. 

[0056] The emergency reporting apparatus in FIG. 1 oper 
ates as folloWs. In the event of an emergency such as an 

accident or a sudden illness, the trigger button 3 can be 
depressed by a user (a driver or an occupant of the related 
vehicle). The depression of the trigger button 3 sends an 
emergency-occurrence indicating signal to the controller 12. 
The controller 12 recogniZes from the emergency-occur 
rence indicating signal that an emergency occurs and the 
emergency should be reported. Then, the controller 12 starts 
a process of reporting an emergency. 

[0057] During the emergency reporting process, the con 
troller 12 outputs a signal to the positional information 
generator 14 Which requires current positional information 
(information related to the current position of the related 
vehicle). In response to the output signal from the controller 
12, the positional information generator 14 gets the current 
positional information. Then, the positional information 
generator 14 feeds the current positional information to the 
controller 12. 

[0058] Speci?cally, the positional information generator 
14 receives the output data from the gyro sensor 13. In 
addition, the positional information generator 14 receives 
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the output data from the GPS receiver 17. The positional 
information generator 14 produces positional information 
data in response to the output data from the gyro sensor 13 
and the output data from the GPS receiver 17. The produced 
positional information data represent the current position of 
the related vehicle, the current direction of travel of the 
related vehicle, and the current orientation of the related 
vehicle. The positional information generator 14 outputs the 
produced positional information data to the controller 12 as 
the current positional information. 

[0059] During the emergency reporting process, the con 
troller 12 reads out information of a destination telephone 
number from the memory 15. The designation telephone 
number is equal to the telephone number of a desired 
communication opposite party (a police station or an emer 
gency report receiving center). The controller 12 feeds the 
information of the destination telephone number to the 
communication device 11. The controller 12 requires the 
communication device 11 to generate a radio signal to call 
the communication opposite party designated by the desti 
nation telephone number. Accordingly, the communication 
device 11 generates the radio call signal. The radio call 
signal contains a dial signal. The radio call signal is fed from 
the communication device 11 to the communication antenna 
2 before being radiated thereby. The radio call signal propa 
gates to a base station. The corresponding call signal is 
transmitted via the base station to the communication oppo 
site party designated by the destination telephone number. 
Normally, an ansWer signal responsive to the call signal is 
transmitted from the communication opposite party to the 
base station. The corresponding radio ansWer signal is 
transmitted from the base station. The communication 
antenna 2 receives the radio ansWer signal. The received 
radio ansWer signal is fed from the communication antenna 
2 to the communication device 11. The communication 
device 11 recogniZes from the radio ansWer signal that 
connection With the communication opposite party is estab 
lished. Then, the communication device 11 changes to the 
data communication mode of operation. In addition, the 
communication device 11 informs the controller 12 that the 
connection With the communication opposite party is estab 
lished. Thus, the controller 12 decides that the connection 
With the communication opposite party has been success 
fully established. 

[0060] Subsequently, the controller 12 operates to imple 
ment data communication. Speci?cally, the controller 12 
feeds the current positional information to the communica 
tion device 11. The controller 12 requires the communica 
tion device 11 to generate a radio signal of data of the current 
positional information. Accordingly, the communication 
device 11 generates the radio data signal. The radio data 
signal is fed from the communication device 11 to the 
communication antenna 2 before being radiated thereby. The 
radio data signal propagates to the base station. The corre 
sponding data signal is transmitted via the base station to the 
communication opposite party. In this Way, the current 
positional information is transmitted to the communication 
opposite party (the police station or the emergency report 
receiving center) on a data communication basis. After the 
data communication has been completed, the controller 12 
operates to alloW tWo-Way speech communication. 

[0061] During the tWo-Way speech communication, an 
audio signal representative of operator’s voice is transmitted 
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from the communication opposite party to the base station. 
The corresponding radio speech signal is transmitted from 
the base station. The communication antenna 2 receives the 
radio speech signal. The received radio speech signal is fed 
from the communication antenna 2 to the communication 
device 11. The communication device 11 recovers an audio 
signal (a received audio signal) from the radio speech signal. 
The communication device 11 is controlled by the controller 
12, outputting the received audio signal to the handsfree 
system circuit 16. The received audio signal represents 
operator’s voice in the communication opposite party (the 
police station or the emergency report receiving center). The 
handsfree system circuit 16 subjects the received audio 
signal to an echo cancel process and an anti-hoWling pro 
cess. The handsfree system circuit 16 outputs the resultant 
audio signal to the volume control circuit 18A. The volume 
control circuit 18A is controlled by the controller 12, sub 
jecting the output audio signal of the handsfree system 
circuit 16 to volume control to make the resultant audio level 
constant. In other Words, the volume control circuit 18A 
processes the output audio signal of the handsfree system 
circuit 16 into an audio signal having a constant amplitude. 
The constant amplitude may be equal to or greater than a 
predetermined amplitude. The volume control circuit 18A 
outputs the resultant audio signal to the loudspeaker 6. The 
loudspeaker 6 converts the output audio signal of the volume 
control circuit 18A into corresponding sound Which can be 
heard by the user (the driver or the occupant of the related 

vehicle). 
[0062] During the tWo-Way speech communication, the 
microphone 5 picks up voice of the user. The microphone 5 
outputs an audio signal representative of the picked-up voice 
to the handsfree system circuit 16. The handsfree system 
circuit 16 subjects the audio signal to the echo cancel 
process and the anti-hoWling process. The handsfree system 
circuit 16 outputs the resultant audio signal (the resultant 
speech signal) to the communication device 11. The com 
munication device 11 is controlled by the controller 12, 
generating a radio speech signal corresonding to the output 
audio signal from the handsfree system circuit 16. The radio 
speech signal is fed from the communication device 11 to the 
communication antenna 2 before being radiated thereby. The 
radio speech signal propagates to the base station. The 
corresponding speech signal is transmitted via the base 
station to the communication opposite party. Thus, tWo-Way 
speech communication is implemented betWeen the user (the 
driver or the occupant of the related vehicle) and the 
operator of the communication opposite party (the police 
station or the emergency report receiving center). 

[0063] As previously mentioned, during the tWo-Way 
speech communication, the volume control circuit 18A 
makes constant the output level at the loudspeaker 6 over a 
Wide level range of an input audio signal. Preferably, the 
constant level at Which the loudness (volume) of sound 
produced by the loudspeaker 6 is controlled is preset so that 
reproduced operator’s voice can be surely heard by the user. 
The constant level is equal to or higher than a predetermined 
level. 

[0064] FIG. 2 is a ?oWchart of a segment of the program 
for the controller 12. As shoWn in FIG. 2, a ?rst step 51 of 
the program segment decides Whether or not an emergency 
occurrence indicating signal is received. When an emer 
gency-occurrence indicating signal is not received, the step 
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51 is repeated. On the other hand, When an emergency 
occurrence indicating signal is received, the program 
advances from the step 51 to a step 53. 

[0065] The step 53 requires the positional information 
generator 14 to provide current positional information. 
Then, the step 53 receives the current positional information 
therefrom. 

[0066] A step 54 subsequent to the step 53 reads out 
information of a destination telephone number from the 
memory 14. The designation telephone number is equal to 
the telephone number of a desired communication opposite 
party (a police station or an emergency report receiving 
center). 
[0067] A step 55 folloWing the step 54 informs the com 
munication device 11 of the destination telephone number. 

[0068] A step 56 subsequent to the step 55 controls the 
communication device 11 to generate a radio signal to call 
the communication opposite party designated by the desti 
nation telephone number. As previously mentioned, the 
radio call signal is transmitted from the communication 
device 11 to a base station. Then, the corresponding call 
signal is transmitted via the base station to the communica 
tion opposite party designated by the destination telephone 
number. After the step 56, the program advances to a step 57. 

[0069] The step 57 decides Whether or not connection With 
the communication opposite party has been established by 
referring to information fed from the communication device 
11. The connection-related information is generated by the 
communication device 11 on the basis of an ansWer signal 
Which is transmitted from the communication opposite party 
in response to the call signal. When connection With the 
communication opposite party has not yet been established, 
the step 57 is repeated. On the other hand, When connection 
With the communication opposite party has been established, 
the program advances from the step 57 to a step 58. 

[0070] The step 158 implements data communication. 
Speci?cally, the step 58 feeds the current positional infor 
mation to the communication device 11. The step 58 controls 
the communication device 11 to transmit the current posi 
tional information to the communication opposite party. 

[0071] A step 59 folloWing the step 58 controls the com 
munication device 11 to alloW tWo-Way speech communi 
cation betWeen the user (the driver or the occupant of the 
related vehicle) and the operator of the communication 
opposite party (the police station or the emergency report 
receiving center). In addition, the step 59 controls the 
volume control circuit 18A to execute the volume control on 
the output sound level at the loudspeaker 6. After the step 59, 
the current execution cycle of the program segment ends. 

Second Embodiment 

[0072] FIG. 3 shoWs an emergency reporting apparatus (a 
terminal apparatus) according to a second embodiment of 
this invention. The emergency reporting apparatus in FIG. 
3 is similar to that in FIG. 1 eXcept for design changes 
mentioned hereinafter. The emergency reporting apparatus 
in FIG. 3 includes a controller 12B and a volume control 
circuit 18B Which replace the controller 12 and the volume 
control circuit 18A (see FIG. 1) respectively. The emer 
gency reporting apparatus in FIG. 3 futher includes a 
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volume adjustment button 19 connected to the controller 
12B. The volume adjustment button 19 may be replaced by 
a volume adjustment dial or a volume adjustment sWitch. 

[0073] A desired volume (desired sound level or desired 
loudness) can be set by actuating the volume adjustment 
button 19. The volume adjustment button 19 outputs a signal 
representative of a desired volume to the controller 12B 
When being actuated. The desired volume can be changed by 
operating the volume adjustment button 19. The controller 
12B can store the desired volume signal to a memory 15. 

[0074] During operation except speech communication to 
report an emergency, the controller 12B adjusts the volume 
control circuit 18B in response to the desired volume signal 
to equaliZe an actual output sound level to the desired 
volume. In this case, the controller 12B receives the desired 
volume signal from the volume adjustment button 19 or the 
memory 15. 

[0075] When reporting an emergency is required, the 
controller 12B adjusts the volume control circuit 18B to 
equaliZe an actual output sound level to a predetermined 
constant level regardless of the desired volume. Thereafter, 
the actual output sound level can be changed from the 
predetermined constant level by operating the volume 
adjustment button 19. In this case, it is possible to automati 
cally control output sound at a suitable volume equal to the 
change-resultant level. 

[0076] The volume control circuit 18B may be provided 
With a circuit for preventing an actual output sound level 
from being set improper as a result of volume readjustment 
by a user. 

[0077] The controller 12B may monitor a resistance varia 
tion or a voltage variation caused by operation of the volume 
adjustment button 19. In this case, the controller 12B 
decides Whether or not the monitored variation exceeds a 
predetermined reference variation. When the monitored 
variation is equal to or less than the reference variation, the 
controller 12B outputs a signal to the volume control circuit 
18B Which inhibits volume change. On the other hand, When 
the monitored variation exceeds the reference variation, the 
controller 12B outputs a signal to the volume control circuit 
18B Which alloWs volume change. 

Third Embodiment 

[0078] FIG. 4 shoWs an emergency reporting apparatus (a 
terminal apparatus) according to a third embodiment of this 
invention. The emergency reporting apparatus in FIG. 4 is 
similar to that in FIG. 1 except for design changes men 
tioned hereinafter. The emergency reporting apparatus in 
FIG. 4 includes a controller 12C and a volume control 
circuit 18C Which replace the controller 12 and the volume 
control circuit 18A (see FIG. 1) respectively. The controller 
12C is connected to a microphone 5. 

[0079] The microphone 5 outputs a signal having compo 
nents Which correspond to background sound noise inter 
fering With a user. An input/output port of the controller 12C 
includes an A/D converter (analog-to-digital converter) for 
changing the output signal of the microphone 5 into a 
corresponding digital signal. The controller 12C detects a 
background noise level in response to the output signal of 
the microphone 5. The controller 12C can adjust the volume 
control circuit 18C to change a constant level at Which the 

Jul. 14, 2005 

loudness of output sound is controlled by the volume control 
circuit 18C. Speci?cally, the controller 12C changes the 
constant level in response to the detected background noise 
level. In more detail, the controller 12C increases the 
constant level as the detected background noise level rises. 

[0080] During tWo-Way speech communication to report 
an emergency, When the detected background noise level is 
relatively great, the controller 12C operates to provide a 
large constant level at Which the loudness of output sound is 
controlled by the volume control circuit 18C. Therefore, 
operator’s voice reproduced from a loudspeaker 6 can be 
more surely heard by the user. 

[0081] The third embodiment of this invention may also 
be applied to the emergency reporting apparatus in FIG. 3. 
In this case, during emergency reporting communication, an 
actual output sound level is held to a constant level Which is 
determined in accordance With the detected background 
noise level, and Which is independent of the desired volume. 
Thereafter, the actual output sound level can be changed 
from the previously-indicated constant level by operating a 
volume adjustment button. It is possible to automatically 
control output sound at a suitable volume equal to the 
change-resultant level. 

Fourth Embodiment 

[0082] FIG. 5 shoWs an emergency reporting apparatus (a 
terminal apparatus) according to a fourth embodiment of this 
invention. The emergency reporting apparatus in FIG. 5 is 
similar to that in FIG. 1 except for design changes men 
tioned hereinafter. The emergency reporting apparatus in 
FIG. 5 includes a controller 12D and a volume control 
circuit 18D Which replace the controller 12 and the volume 
control circuit 18A (see FIG. 1) respectively. The emer 
gency reporting apparatus in FIG. 5 futher includes a 
volume control signal extractor 20. The volume control 
signal extractor 20 is connected to a communication device 
11 and the controller 12D. 

[0083] During emergency reporting communication 
betWeen the apparatus and an emergency report receiving 
center (or a police station), the center transmits a radio signal 
containing a volume control signal. The communication 
device 11 subjects a received radio signal to demodulation, 
and outputs a resultant baseband signal to a handsfree 
system circuit 16 and the volume control signal extractor 20. 
The device 20 extracts the volume control signal from the 
output signal of the communication device 11. The device 20 
feeds the volume control signal to the controller 12D. 

[0084] The controller 12D adjusts the volume control 
circuit 18D in response to the volume control signal. Thus, 
the controller 12D operates to adjust the loudness of sound 
produced by a loudspeaker 6 in response to the volume 
control signal. Speci?cally, during the emergency reporting 
communication, the controller 12D adjusts the loudness of 
produced sound at a level designated by the volume control 
signal. Accordingly, the emergency report receiving center 
(or the police station) can adjust the loudness of sound 
produced by the loudspeaker 6. 

[0085] The fourth embodiment of this invention may also 
be applied to the emergency reporting apparatus in FIG. 3. 
In this case, during emergency reporting communication, an 
actual output sound level is determined by the volume 
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control signal. Thereafter, operation of a volume adjustment 
button enables the actual output sound level to be changed 
from one determined by the volume control signal. It is 
possible to automatically control output sound at a suitable 
volume equal to the change-resultant level. 

Fifth Embodiment 

[0086] FIG. 6 shoWs an emergency reporting apparatus (a 
terminal apparatus) according to a ?fth embodiment of this 
invention. The emergency reporting apparatus in FIG. 6 is 
similar to that in FIG. 1 except for design changes men 
tioned hereinafter. The emergency reporting apparatus in 
FIG. 6 includes a controller 12E and a volume control 
circuit 18E Which replace the controller 12 and the volume 
control circuit 18A (see FIG. 1) respectively. The emer 
gency reporting apparatus in FIG. 6 futher includes an 
interface 21 for connection With an external device. The 
controller 12E is connected to the interface 21. 

[0087] The external device generates a volume control 
signal. The volume control signal is transmitted from the 
external device to the controller 12E via the interface 21. 

[0088] During emergency reporting communication 
betWeen the apparatus and an emergency report receiving 
center (or a police station), the controller 12E adjusts the 
volume control circuit 18E in response to the volume control 
signal. Thus, the controller 12E operates to adjust the 
loudness of sound produced by a loudspeaker 6 in response 
to the volume control signal. Speci?cally, during the emer 
gency reporting communication, the controller 12E adjusts 
the loudness of produced sound at a level designated by the 
volume control signal. Accordingly, the external device can 
adjust the loudness of sound produced by the loudspeaker 6. 

[0089] The ?fth embodiment of this invention may also be 
applied to the emergency reporting apparatus in FIG. 3. In 
this case, during emergency reporting communication, an 
actual output sound level is determined by the volume 
control signal. Thereafter, operation of a volume adjustment 
button enables the actual output sound level to be changed 
from one determined by the volume control signal. It is 
possible to automatically control output sound at a suitable 
volume equal to the change-resultant level. 

[0090] The volume control signal may be contained in a 
communication signal transmitted from the external device. 
Examples of the communication signal are an asynchronous 
serial signal, a synchronous serial signal, a parallel signal, a 
LAN communication signal of an IE-BUS type or an ARC 
NET type, an infrared signal, a Wireless signal, and a radio 
signal. The synchronous serial signal uses a synchroniZing 
signal such as a frame signal or a clock signal. The parallel 
signal is a bus communication signal. 

Sixth Embodiment 

[0091] An emergency reporting netWork system includes 
emergency reporting apparatuses Which are mounted on 
vehicles (for example, automotive vehicles) respectively. 
The emergency reporting apparatuses are terminal appara 
tuses. The emergency reporting netWork system also 
includes a police station or an emergency report receiving 
center Which operates as a host apparatus. The emergency 
reporting apparatuses can be connected With the host appa 
ratus via a mobile telephone netWork. 
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[0092] FIG. 7 shoWs an emergency reporting apparatus (a 
terminal apparatus) according to a sixth embodiment of this 
invention. The emergency reporting apparatus is mounted on 
a vehicle such as an automotive vehicle. 

[0093] As shoWn in FIG. 7, the emergency reporting 
apparatus includes a terminal device 101, a communication 
antenna 102, a trigger button 103, a GPS (Global Positioning 
System) antenna 104, a microphone 105, and a loudspeaker 
106. The terminal device 101 is connected to the commu 
nication antenna 102, the trigger button 103, the GPS 
antenna 104, the microphone 105, and the loudspeaker 106. 

[0094] The terminal device 101 includes a communication 
device 111, a controller 112, a gyro sensor 113, a positional 
information generator 114, a memory 115, a handsfree 
system circuit 116, and a GPS receiver 117. The communi 
cation device 111 is connected to the communication 
antenna 102, the controller 112, and the handsfree system 
circuit 116. The controller 112 is connected to the trigger 
button 103, the positional information generator 114, and the 
memory 115. The gyro sensor 113 is connected to the 
positional information generator 114. The GPS receiver 117 
is connected to the GPS antenna 104 and the positional 
information generator 114. The handsfree system circuit 116 
is connected to the microphone 105 and the loudspeaker 
106. 

[0095] The trigger button 103 includes a manually-oper 
ated button Which can be accessed by a user, that is, a driver 
or an occupant of the related vehicle. When the trigger 
button 103 is depressed, a trigger signal is transmitted from 
the trigger button 103 to the controller 112 as an emergency 
occurrence indicating signal. 

[0096] The GPS antenna 104 can receive GPS signals 
from GPS satellites. The GPS antenna 104 feeds the 
received GPS signals to the GPS receiver 117. 

[0097] The communication device 111 includes a tele 
phone set such as a mobile telephone set having a radio 
communication device Which can be controlled by the 
controller 112. The communication device 111 can output 
and feed a radio signal to the communication antenna 102. 
The radio signal is radiated by the communication antenna 
102. The radiated radio signal can propagate to a base station 
of a related radio telephone netWork. The communication 
antenna 102 can receive a radio signal from the base station. 
The received radio signal is fed from the communication 
antenna 102 to the communication device 111. In this Way, 
the communication device 111 can communicate With the 
base station by radio on a tWo-Way basis. 

[0098] The communication device 111 can receive a call 
requirement signal and a destination-telephone-number sig 
nal from the controller 112. Upon the reception of the call 
requirement signal, the communication device 111 generates 
a radio signal to call the communication opposite party 
designated by the destination telephone number. The radio 
call signal contains a dial signal. The radio call signal is fed 
from the communication device 111 to the communication 
antenna 102 before being radiated thereby. The radio call 
signal propagates to a base station. The corresponding call 
signal is transmitted via the base station to the communica 
tion opposite party designated by the destination telephone 
number. Normally, an ansWer signal responsive to the call 
signal is transmitted from the communication opposite party 
















