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TELEPHONE REGULATION SYSTEM AND 
PORTABLE TELEPHONE TERMINAL DEVICE 

USED IN SUCH A SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a system to regu 
late usage of the portable telephone in public, particularly to 
a system that regulates communication using radio Waves 
that may adversely affect the human body in public. 

[0003] 2. Description of the Background Art 

[0004] The use of portable telephones is exploding in the 
past several years because devices are reduced in siZe by the 
advance in electronic technology, by the development of 
infrastructure for Wireless telephone communication in cit 
ies and in other areas, and the change in the life style of the 
youth. The number of portable telephones used in Japan is 
noW substantially equal to or more than the number of the 
conventional ?xed type telephone sets. Some pay stations 
that are scarcely used have been removed corresponding to 
the spread of such portable telephones. 

[0005] In accordance With the spread of portable tele 
phones, the problem of the undesirable effect caused by 
radio Waves used as the communication media for the 
portable phones is noteWorthy. Although it is not yet con 
cluded that radio Waves of the intensity level employed for 
portable telephones de?nitely and adversely affect the 
human body, the possibility cannot be denied. Furthermore, 
attention is focused on the problem that the radio Waves 
employed in portable phones Will adversely affect other 
electronic equipment. 

[0006] A typical example is the problem that a pacemaker 
embedded in the heart of a human being suffering from 
arrhythmia, for example, may stop or go out of control by 
the radio Waves of portable phones. Such an accident Would 
be a serious problem immediately affecting one’s life. This 
problem Will be more serious When people of various 
conditions are extremely close to each other physically such 
as in a croWded train or the like. 

[0007] In hospitals, aircrafts or in any places Where many 
pieces of electronic equipment are used, erroneous operation 
of the electronic devices may be caused by the radio Waves 
of portable telephones. Erroneous operation of such devices 
used in the treatment and diagnosis in hospitals Will affect 
man’s life as in the case of the pacemaker. In the case of an 
aircraft, erroneous operation of the avionics equipment may 
jeopardize the lives of many people. Such problems must be 
solved urgently before portable telephones and electronic 
equipment are further spread in the society. 

[0008] The problems caused by portable telephones are 
not limited to those related to electronic equipment. For 
example, in cinemas, theaters, concert halls and the like, the 
ring of a portable telephone from the audience during 
performance Will spoil the atmosphere and annoy the people 
in the neighborhood. At the current stage, notice is made to 
sWitch off the portable telephone prior to performance at 
such places. HoWever, the event of a portable phone ringing 
from the audience during performance is still encountered. 
There is a demand to solve such problems. 
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[0009] There are some facilities such as concert halls 
Where acoustic effects are critical that have a noise Wave 
emitted internally to disable reception of a portable tele 
phone call in order to solve such a problem. In this case, the 
advantageous use of a portable phone such as achieving 
contact With a target party immediately Will be lost. The 
need arises for the art to suppress undesirable affect to one’s 
surroundings While making good use of the merit of the 
portable telephone. 

SUMMARY OF THE INVENTION 

[0010] In vieW of the foregoing, an object of the present 
invention is to provide a telephone regulation system to 
regulate usage of a portable telephone and a portable tele 
phone device employed in such a system so that one’s 
surroundings are not adversely affected. 

[0011] Another object of the present invention is to pro 
vide a telephone regulation system to regulate usage of a 
portable telephone and a portable telephone device used in 
such a system, making good use of the merit of the portable 
telephone Without adversely affecting one’s surroundings. 

[0012] A telephone regulation system according to the 
present invention regulates the usage of a telephone terminal 
that effects conversation through radio Waves. Each tele 
phone terminal has the function to disable communication 
by radio Waves upon receiving a predetermined ?rst com 
mand through radio communication, and to enable commu 
nication through radio Waves upon receiving a predeter 
mined second command through radio communication. The 
telephone regulation system includes an approach recogni 
tion device provided in the neighborhood of an approach 
path to a predetermined region to transmit a ?rst command 
through a Weak Wave to a telephone terminal passing the 
neighborhood thereof and entering the predetermined 
region, and a departure recognition device provided in the 
neighborhood of a departure path from the predetermined 
region to transmit a second command through a Weak Wave 
to the telephone terminal passing the neighborhood thereof 
and departing from the predetermined region. 

[0013] When a telephone terminal enters the predeter 
mined region, the ?rst command is transmitted from the 
approach recognition device to the telephone terminal, 
Whereby the telephone terminal disables communication 
through radio Waves. Accordingly, communication by the 
telephone terminal using radio Waves is regulated in the 
predetermined region. When the telephone terminal departs 
from the predetermined region, the second command is 
transmitted from the departure recognition device to the 
telephone terminal, Whereby the telephone terminal enables 
communication through radio Waves. Accordingly, the gen 
eral conversation through radio Waves is alloWed outside the 
predetermined region. Since radio Waves are not used Within 
the predetermined region for communication, the possibility 
of adversely affecting electronic equipment or providing an 
unpreferable effect on the human being is loW. 

[0014] Preferably, each of the approach recognition device 
and the departure recognition device has the function to 
obtain a telephone number of the telephone terminal by 
communication With the telephone terminal passing the 
neighborhood by a Weak Wave. The telephone regulation 
system further includes a storage device to store the tele 
phone number, and a manager circuit to govern the tele 
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phone number stored in the storage device according to the 
telephone number transmitted from the approach recogni 
tion device and the departure recognition device. 

[0015] Since the telephone number of a telephone terminal 
located Within a predetermined region can be governed by 
the manager circuit, the telephone terminal present Within 
the predetermined region can be identi?ed. 

[0016] Further preferably, the telephone regulation system 
includes a call sense device to sense a call to a telephone 

terminal by an external radio Wave, a match detection circuit 
connected to the storage device and the call sense device to 
detect Whether the telephone number included in the call 
sensed by the call sense device matches the telephone 
number stored in the storage device, a calling device to call 
Within a predetermined region the telephone number stored 
in the storage device corresponding to the detection of a 
match With the telephone number included in the call by the 
match detection circuit, and a call relay device to relay 
conversation betWeen the telephone terminal responding to 
the call by the calling device and the telephone terminal 
issuing the call sensed by the call sense device. 

[0017] When a call from an external source is issued With 
respect to the telephone number stored in the storage device, 
a call is issued to the relevant telephone number in the 
predetermined region. Conversation can be carried out if the 
telephone terminal responds to the call. Therefore, good use 
can be made of a telephone terminal as communication 
means. 

[0018] Further preferably, each telephone terminal 
includes a device to sWitch among the function of carrying 
out conversation through optical communication, the func 
tion of carrying out communication through optical com 
munication in response to a ?rst or second command, and 
the function of carrying out communication by the general 
radio Wave. The telephone regulation system further 
includes an optical communication device provided Within 
the predetermined region to carry out optical communication 
With a telephone terminal. The calling device includes a 
device to effect a call toWards a telephone terminal through 
optical communication using the optical communication 
device. 

[0019] A call can be placed Within the predetermined 
region through optical communication. The problem of 
adversely affecting electronic equipment and the like is 
suppressed since the call is not carried out using a strong 
Wave. 

[0020] According to another aspect of the present inven 
tion, a telephone regulation system regulates usage of a 
telephone terminal that carries out conversation through 
radio Waves. The telephone regulation system includes a 
plurality of telephone terminals. Each telephone terminal 
has the function to disable communication through radio 
Waves upon receiving a predetermined ?rst command. The 
telephone regulation system further includes an approach 
recognition device provided in the neighborhood of an 
approach path to a predetermined region to transmit a ?rst 
command through a Weak Wave to a telephone terminal 
passing the neighborhood and approaching the predeter 
mined region. Accordingly, conversation using radio Waves 
by a telephone terminal is regulated in the predetermined 
region. 
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[0021] When a person With a telephone terminal enters a 
predetermined region, the ?rst command is transmitted from 
the approach recognition device through a Weak Wave. 
Conversation by the telephone terminal through radio Waves 
is disabled in response to this ?rst command. Therefore, the 
adverse affect on electronic equipment by radio Waves of the 
telephone terminal can be prevented in the predetermined 
region. 
[0022] According to a further aspect of the present inven 
tion, a portable telephone terminal device includes a ?rst 
communication device to carry out communication through 
a radio Wave, a second communication device to carry out 
communication using light, a telephone set device, and a 
sWitch device to selectively couple the ?rst communication 
device or the second communication device With the unit of 
the telephone set in response to the command received 
through the ?rst communication device. 

[0023] Upon receiving a command via the ?rst commu 
nication device, automatic sWitching betWeen communica 
tion through radio Waves and communication through light 
is alloWed. The user can use the appropriate conversation 
scheme Without particularly being aWare of What medium is 
employed for telephone communication at the site Where the 
user is currently located. 

[0024] According to still another aspect of the present 
invention, a portable telephone terminal device includes a 
telephone set circuit, a radio communication device, an 
optical communication device, and a communication inter 
face selectively coupling one of the radio communication 
device and optical communication device With the telephone 
set circuit in response to a command received via the radio 
communication device. 

[0025] According to a still further aspect of the present 
invention, a method of regulating conversation by a portable 
telephone includes the steps of maintaining a table of a 
telephone number of a portable telephone set present Within 
a second region in a storage device by communicating 
through a Weak Wave With a portable telephone set passing 
the boundary betWeen ?rst and second regions, the portable 
telephone set being capable of communication by radio and 
communication by light, determining Whether a telephone 
number corresponding to a call is stored in the storage 
device by searching the storage device in response to the call 
toWards a portable telephone through external radio com 
munication, calling a portable telephone set of the telephone 
number corresponding to the call in the second region using 
an optical communication device provided in the second 
region in response to determination of a telephone number 
corresponding to the call stored in the storage device, and 
relaying the call to the responding terminal telephone set in 
the second region in response to the response from the 
portable telephone set. 

[0026] The foregoing and other objects, features, aspects 
and advantages of the present invention Will become more 
apparent from the folloWing detailed description of the 
present invention When taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 is a partial side vieW of a vehicle of a train 
mounted With a telephone regulation system according to a 
?rst embodiment of the present invention. 
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[0028] FIG. 2 is a plan vieW of a vehicle of a train 
mounted With the telephone regulation system of the ?rst 
embodiment. 

[0029] FIGS. 3A and 3B are a plan vieW and a front vieW, 
respectively, of a portable telephone according to the ?rst 
embodiment. 

[0030] FIG. 4 is a block diagram of a portion of the 
telephone regulation system of the ?rst embodiment 
mounted on a vehicle. 

[0031] FIG. 5 is a block diagram of a portable telephone 
used in the system of the ?rst embodiment. 

[0032] FIG. 6 is a How chart of a process of approach 
recognition device reception carried out by the onboard 
system of the ?rst embodiment. 

[0033] FIG. 7 is a How chart of a process of general call 
reception carried out by the onboard system of the ?rst 
embodiment. 

[0034] FIG. 8 is a How chart of a process of departure 
recognition device reception carried out by the onboard 
system of the ?rst embodiment. 

[0035] FIG. 9 is a How chart of a communication process 
carried out by a portable telephone used in the system of the 
?rst embodiment. 

[0036] FIG. 10 is a block diagram of an onboard system 
used in a telephone regulation system according to a second 
embodiment of the present invention. 

[0037] FIG. 11 is a block diagram of a portable telephone 
set used in the system of the second embodiment. 

[0038] FIG. 12 is a How chart of a process carried out by 
an onboard base station 184 of the system of the second 
embodiment in response to an external call. 

[0039] FIG. 13 is a How chart of a process carried out by 
a portable terminal 200 used in the system of the second 
embodiment When a communication is received. 

[0040] FIG. 14 is a block diagram of an onboard system 
220 according to a fourth embodiment of the present inven 
tion. 

[0041] FIG. 15 is a block diagram of a portable telephone 
230 of the fourth embodiment. 

[0042] FIG. 16 is a How chart of a process carried out 
When there is an external call in onboard system 220 of the 
fourth embodiment. 

[0043] FIG. 17 is a How chart of a process carried out 
When external communication is received in portable tele 
phone 230 of the fourth embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0044] First Embodiment 

[0045] Application of a portable telephone regulation sys 
tem according to a ?rst embodiment of the present invention 
to a vehicle of a train Will be described hereinafter. It is 
apparent to those skilled in the art that the present system is 
not limited to a train, and is applicable to places Where many 
people or of general public assemble or Where silence is 
desired such as inside a bus, an aircraft, a boat or a ship, 
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hospitals, concert halls, theaters, cinemas, museums, galler 
ies, aquariums, libraries, schools, gymnasiums, lecture halls, 
department stores, croWded platforms, and at street corners 
Where many people are Waiting for stoplights to change. 

[0046] Referring to FIG. 1, the present system includes an 
approach recognition device 34 provided, for example, 
above a door opening 32 of a vehicle 30 Where passengers 
get on/off that senses a person With a portable telephone 
boarding vehicle 30. By the information obtained through 
approach recognition device 34, control is provided so that 
the portable telephone is inhibited of communication 
through radio Waves in vehicle 30, and so that the portable 
telephone in vehicle 30 can carry out communication With 
an external source through communication using light that 
does not adversely affect the surroundings. The structure 
thereof Will be described in detail hereinafter. 

[0047] Referring to FIG. 2, the system of the ?rst embodi 
ment has an approach recognition device 34 provided at 
each door opening 32 of vehicle 30 and also at the passage 
opening With the preceding and succeeding vehicles. All 
approach recognition devices 34 are under control of the 
onboard system provided in vehicle 30. This system includes 
a plurality of optical communication devices 36 provided at 
the ceiling of vehicle 30. Each optical communication 
device 36 serves to alloW communication With a portable 
telephone through optical communication using infrared. 

[0048] Referring to FIGS. 3A and 3B, a portable tele 
phone set 50 used in the present system includes an antenna 
62 to effect communication through radio as in the conven 
tional case, and also an optical communication device 64 to 
carry out communication With optical communication 
device 36 using light as the medium. A further detailed 
functional block of portable telephone set 50 Will be 
described afterWards. 

[0049] Referring to FIG. 4, the telephone regulation sys 
tem of the ?rst embodiment includes an approach recogni 
tion device 34 provided above respective doors of a train 
commanding a portable telephone to sWitch to a communi 
cation mode employing optical communication instead of 
radio Waves When a passenger carrying a portable phone 
gets on the train through the door, an onboard system 70 
provided for each vehicle of the train to effect telephone 
conversation betWeen a portable telephone in the vehicle and 
an external source through optical communication device 
36, and a departure recognition device 80 provided in the 
neighborhood of the door of the vehicle to the platform to 
provide a command so as to sWitch the optical communi 
cation mode of the portable telephone carried by the pas 
senger getting off the train to a communication mode 
through the general radio Waves. 

[0050] Onboard system 70 includes a station management 
database 76 to store information such as telephone numbers 
of portable telephones present in the vehicle under control of 
onboard system 70, an onboard base station 74 to update and 
govern the information in station management database 76 
according to information from approach recognition device 
34 and departure recognition device 80, a telephone relay 
device 78 for onboard base station 74 to carry out commu 
nication through radio With an external telephone, a com 
munication device 72 to mediate communication betWeen 
departure recognition device 80 and onboard base station 74 
by radio, and a plurality of optical communication devices 
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36 mentioned already for onboard base station 74 to carry 
out communication With a portable telephone in the relevant 
vehicle through light. 

[0051] Referring to FIG. 5, portable telephone set 50 used 
in the present system includes an antenna 62 and a radio 
communication device 96 to carry out normal telephone 
communication through radio, an optical communication 
device 64 to carry out optical communication, a communi 
cation interface 92 connected to radio communication 
device 96 and optical communication device 64 to select 
either thereof, a sWitch control unit 94 connected to radio 
communication device 96 and communication interface 92 
to control communication interface 92 so as to select optical 
communication device 64 and radio communication device 
96 When the signal received via radio communication device 
96 is from approach recognition device 34 and from depar 
ture recognition device 80, respectively, a telephone unit 90 
connected to communication interface 92 to carry out com 
munication using optical communication device 64 or radio 
communication device 96, a memory 102 used by telephone 
unit 90, that stores information of telephone numbers and the 
like, an operation panel 98 and a display 100 connected to 
telephone unit 90, a microphone 108, an ampli?er 104 and 
a speaker 106 connected to telephone unit 90 for the usage 
of the general telephone, a buZZer to notify an incoming call 
by sound, and a vibration generation device 109 to notify an 
incoming call by vibration. 

[0052] Onboard base station 74 shoWn in FIG. 4 is imple 
mented by a microprocessor and a program eXecuted by the 
microprocessor. Referring to FIG. 6, the program of 
onboard base station 74 of onboard system 70 has a control 
con?guration as set forth in the folloWing. Upon receiving a 
message or a communication from departure recognition 
device 80 via communication device 72, from an external 
source via telephone relay device 78, from approach recog 
nition device 34, and from a portable telephone present in 
the vehicle via optical communication device 36, a program 
corresponding to the type of the received message or com 
munication is operated in onboard base station 74. 

[0053] Referring to FIG. 6, upon receiving a message 
including the telephone number of the portable telephone 
carried by the passenger that is boarding from approach 
recognition device 34, onboard base station 74 looks into 
station management database 76 to determine Whether the 
telephone number is recorded in station management data 
base 76 (110). If that telephone number is not recorded in 
station management database 76, onboard base station 74 
registers this number in station management database 76 
(112), and ends the process. When the telephone number is 
already recorded in station management database 76, noth 
ing is carried out, and the process ends. 

[0054] By the process shoWn in FIG. 6, the telephone 
number of a portable telephone carried by a passenger 
boarding the vehicle is recorded in station management 
database 76. 

[0055] The operation of onboard base station 74 When an 
external call is issued to a portable telephone Will be 
described With reference to FIG. 7. First, determination is 
made Whether the portable telephone number included in the 
calling signal is recorded in station management database 76 
or not (130). If this number is not recorded in station 
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management database 76, no process is carried out since this 
call is not directed to a portable telephone present in that 
vehicle. 

[0056] When the portable telephone number included in 
the calling signal is found in station management database 
76, onboard base station 74 issues a calling signal toWards 
the portable telephone by optical communication using 
optical communication device 36 in the vehicle. Determi 
nation is made Whether there is a response from the relevant 
portable telephone corresponding to this calling signal 
(134). If there is a response, relay of the communication 
betWeen an eXternal telephone and the portable telephone in 
the vehicle is initiated via telephone relay device 78, 
onboard base station 74 and optical communication device 
36 (136). Then the process ends. 

[0057] When determination is made that there is no 
response With respect to the call at step 134, the case Where 
the relevant portable telephone is left in the baggage, for 
eXample, can be considered. In this case, an operation such 
as of an automatic ansWering device (the so-called ansWer 
phone) is to be carried out. More speci?cally, a predeter 
mined voice guidance notifying that a message can be left is 
synthesiZed and transmitted to the calling station via tele 
phone relay device 78 (138). When a message is transmitted 
from the calling station in response to this guidance (gen 
erally, voice message), this message is digitally recorded 
(140), and data-compressed to be stored in station manage 
ment database 76 in association With the telephone number 
(142). When the recording and storing operation of the 
message ends, the line is disconnected, and the process ends. 

[0058] Aprocess as shoWn in FIG. 8 is carried out When 
the received message is from departure recognition device 
80. It is assumed that the telephone number of the portable 
telephone communicating With departure recognition device 
80 is transmitted as a message to onboard base station 74 via 
communication device 72 from departure recognition device 
80. 

[0059] First, determination is made Whether the transmit 
ted telephone number is recorded in station management 
database 76 (120). If not recorded, the process immediately 
ends. If the number is recorded, determination is made 
Whether there is a message recorded at step 140 of FIG. 7 
With respect to this telephone number (122). If there is no 
message left, this number is deleted from station manage 
ment database 76 (126), and the process ends. When deter 
mination is made that a message corresponding to this 
telephone number is recorded in station management data 
base 76 at step 122, the portable telephone of the relevant 
number is called via telephone relay device 78. Aprocess to 
transmit the recorded message is initiated (124). At step 126 
folloWing step 124, the relevant telephone number is deleted 
from station management database 76, and the process ends. 

[0060] According to the foregoing process, the eXit of a 
passenger carrying a portable telephone is sensed by depar 
ture recognition device 80, and station management data 
base 76 is updated by onboard base station 74 receiving that 
message. The portable telephone of that passenger receives 
a command to sWitch to the communication mode by radio 
from departure recognition device 80. Therefore, the por 
table telephone is sWitched from the optical communication 
mode in the vehicle to the normal radio communication 
mode so as to be used as a normal portable telephone. 














