
- 1  S06P0887  DESCRIPTION COMMUNICATION SYSTEM,
COMMUNICATION DEVICE AND METHOD, AND  PROGRAM
Technical Field [0001]  The present invention relates
to- a communication system,  a communication device
and a method, and a program, and  particularly relates
to a communication system, a  communication device and
a method, and a program, wherein  appropriate
communication settings according to the  communication
environment can be easily made. Background Art  [0002]
The precision of communication has heretofore been
greatly affected by communication capabilities and
communication conditions and so forth. For example, in
a  case wherein communication conditions are very poor
and  successful reception of information transmitted
by the other  party of communication is difficult, and
in the event that  communication speed is set to a
higher speed, or reception  sensitivity or
transmission power is suppressed in such a  state, the
rate of communication error further rises, making
successful communication even more difficult. 2
S06P0887  



[0003] Accordingly, methods wherein the intensity of
the  transmission power is adjusted according to
reception level  have been conceived (e.g., see Patent
Document 1). [0004]  Now, in recent years, advances in
information  technology has-led to improvement in
communication - technology, and there are
communication systems wherein  communication is
performed using the human body and the like  as a
communication medium, employing electrostatic
coupling.  With such communication systems,
communication performed  using the human body as a
communication medium is affected  not only by the
functions of the communication devices and
communication conditions, but also is affected by
communication environment, such as, for example, the
positional relation between a communication device and
the  human body, the properties of the human body to
serve as the  communication medium (capacitance, load,
and so forth).  [0005] [Patent Document 1] Japanese
Unexamined Patent  Application Publication No.
2001-320326 Disclosure of Invention Problems to be
Solved by the Invention  [0006] 3  S06PO887  However,
in the case of adjusting transmission power  



according to the reception state such as described
above,  for example, such communication environment
states are not  taken into consideration. Accordingly,
in the event that  the reception device and the human
body are separated, and  the reception state is poor
due to only the communication  environment of the
reception device being poor, the reception state might
not be improved even if the  transmission level of the
transmission device is raised.  Thus, depending on the
state of the communication  environment, adjusting the
intensity of the transmission  power according to the
reception state might not be  effective. Further, such
control would unnecessarily raise  the transmission
level, which might increase power  consumption. [0007]
The present invention has been made in light of such a
situation, and aims to enable appropriate
communication  settings to be easily made according to
the communication  environment. Means for Solving the
Problems  [0008] A communication system according to a
first aspect of  the present invention is a
communication system comprising a 4  S06PO887  first
communication device and a second communication device
which perform communication via a communication
medium; the  



first communication device including first status
confirming  means for confirming the status of the
first communication  device regarding the
communication, first supply means for  supplying first
confirmation results, which are confirmation  results
of-the first status confirmation means, to-the  second
communication device, first obtaining means for
obtaining second confirmation results which are
confirmation  results regarding the communication of
the second  communication device, supplied from the
second communication  device, and first handling
processing means for performing  control processing
regarding the communication, based on the  first
confirmation results and the second confirmation
results; and the second communication device including
second status confirmation means for confirming the
status  of the second communication device regarding
the  communication, second supply means for supplying
the second  confirmation results, which are the
confirmation results of  the second status
confirmation means, to the first  communication
device, second obtaining means for obtaining  the
first confirmation results supplied from the first
communication device, and second handling processing
means  for performing control processing regarding the
communication, based on the first confirmation results
and 5  S06P0887  the second confirmation results.
[0009]  



With the first aspect of the p-resent invention, the
states regarding communication at the first
communication  device is confirmed at the first
communication device, first  confirmation results
which are the confirmation results  thereof are
supplied to the second communication device,  second
confirmation results which are confirmation results
of the state regarding communication of the second
communication device supplied from the second
communication  device are obtained, control processing
regarding the  communication is performed based on the
first confirmation  results and the second
confirmation results, the state  regarding the
communication of the second communication  device is
confirmed at the second communication device, the
confirmation results which are the confirmation
results  thereof are supplied to the first
communication device,  first confirmation results
supplied from the first  communication device are
obtained, and control processing  regarding the
communication is performed based on the first
confirmation results and the second confirmation
results.  [0010] A communication system according to a
second aspect of  the present invention is a
transmission device for  transmitting signals via a
communication medium, and a 6  SO6P0887  reception
device for receiving the signals; wherein the
transmission device includes first status confirmation
means  



for confirming the status regarding transmission of
the  signals, and first handling processing means for
performing  control processing regarding transmission
of the signals,  based on first confirmation results
which are the results of  confirmation by the first
status confirmation means; and  wherein the reception
device includes second status  confirmation means for
confirming the status regarding  reception of the
signals, and second handling processing  means for
performing control processing regarding reception  of
the signals based on second confirmation results which
are the results of confirmation by the second status
confirmation means. [0011]  With the second aspect of
the present invention, the  status regarding
transmission of signals is confirmed at the
transmission device, control processing regarding
transmission of signals is performed based on the
first  confirmation results which are the results of
the  confirmation, and the status regarding reception
of signals  is confirmed at the reception device, and
control processing  regarding reception of signals is
performed based on the  second confirmation results
which are the results of the  confirmation. 7
S06P0887  [0012] A communication system according to a
third second  



aspect of the present invention is a communication
system  comprising a transmission device for
transmitting signals  via a communication medium, and
a reception device for  receiving the signals; wherein
the transmission device  includes first status
con-firmation means for confirming the  status
regarding transmission of the signals, supply means
for supplying the first confirmation results, which
are the  confirmation results of the first status
confirmation means,  to the reception device, and
first handling processing means  for performing
control processing regarding transmission of  the
signals, based on the first confirmation results; and
wherein the reception device includes second status
confirmation means for confirming the status regarding
reception of the signals, obtaining means for
obtaining the  first confirmation results supplied
from the transmission  device, and second handling
processing means for performing  control processing
regarding reception of the signals based  on at least
one of second confirmation results which are the
results of confirmation by the second status
confirmation  means, and the first confirmation
results obtained by the  obtaining means. [0013]  With
the third aspect of the present invention, the 8
S06P0887  stature regarding transmission of signals is
confirmed at  the transmission device, first
confirmation results which  



are the confirmation results thereof are supplied to
the  reception device, and also, control processing
regarding  transmission of signals is performed based
on the first  confirmation results, the status
regarding reception of  signals is confirmed at the
reception device, first  confirmation results supplied
from the transmission device  are obtained, and
control processing regarding reception of  signals is
preformed based on at least one of the second
confirmation results which are the results of
confirmation,  and the obtained first confirmation
results. [0014]  A communication device according to a
fourth second  aspect of the present invention is a
communication device  for performing communication
with another communication  device via a communication
medium, comprising: status  communication means for
confirming the status regarding the  communication of
the communication device; and handling  processing
means for performing control processing regarding  the
communication, based on the confirmation results of
the  status confirmation means. [0015]  The status
regarding communication may include the  relative
positional relation between the communication 9
S06P0887  device and at least one of the communication
medium and the  other communication device. 



[0016]  The status confirmation means may comprise:
electric  current measurement means for measuring the
electric current  flowing through the communication
device; combined load  output means for outputting the
combined load of the - communication device and the
communication medium with  regard to the communication
of the communication device,  based on the
measurement. results of the current measurement
means; and determining means for determining the
status of  the communication device based on the
combined load  calculated by the combined load
calculating means, and  deciding the contents of the
control processing by the  control means. [0017]  The
status confirmation means may further comprise  input
accepting means for accepting input of communication
medium information which is information relating to
the  properties of the communication medium; wherein
the combined  load calculating means calculate the
combined load based on  the measurement results of the
electric current measurement  means, and the
communication medium information accepted by  the
input accepting means. [0018] - 10  S06P0887  The
status confirmation means may comprise information
obtaining means for obtaining information relating to
the  



status confirmation results at the other communication
device provided by the other communication device;
wherein  the handling processing means perform control
processing  relating to the communication based on
information regarding - the status confirmation
results obtained by the information  obtaining means.
[0019]  The handling processing means may comprise
transmission  level adjusting means for adjusting the
transmission level at the time of the communication
device transmitting signals,  based on the
confirmation results of the status confirmation
means. [0020]  The handling processing means may
comprise reception  gain adjusting means for adjusting
the reception gain at the  time of the communication
device detecting received signals,  based on the
confirmation results of the status confirmation
means. [0021]  The handling processing means may
comprise capacitance  adjusting means for adjusting
the capacitance as to the  communication medium for a
signal electrode which is an  electrode for
transmission/reception of signals, based on - 11
S06P0887  the confirmation results of the status
confirmation means.  [0022] 



The signal electrode may be a plurality of electrodes
arrayed in array fashion, each configured of a
connection- controllable electrode; wherein the
capacitance adjusting  means control the capacitance
by controlling the connection  of each electrode.
[0023]  The handling processing means may comprise
message  display means for displaying messages and
images to a user,  based on the confirmation results
of the status confirmation  means. [0024]  The
handling processing means may comprise information
providing means for providing information relating to
the  confirmation results of the status confirmation
means to the  other communication device. [0025]  The
handling processing means may comprise modulation
method deciding means for deciding the modulation
method for  the signals, based on the confirmation
results of the status  confirmation means. [0026]  The
handling processing means may comprise error-
correction method deciding means for deciding the
error 12  S06P0887  correction method of the
communication, based on the confirmation results of
the status confirmation means.  



[0027] The communication device may further comprise:
frequency identifying means for identifying a
frequency  regarding which gain is great for signals
transmitted to the  other communication device; and
frequency setting means for  setting the carrier
signal of the communication to the  frequency
identified by the frequency identifying means.  [0028]
A communication method according to the fourth aspect
of the present invention is a communication method for
a  communication device which performs communication
with  another communication device via a communication
medium, the  method comprising the steps of:
confirming the status  regarding to the communication
of the communication device;  and performing control
processing regarding the  communication, based on the
confirmation results thereof.  [0029] A program
according to the fourth aspect of the present
invention is a program for causing a computer to
perform  processing of communication with another
communication  device via a communication medium, the
program comprising  the steps of: confirming the
status regarding to the  communication of the
communication device; and performing - 13  S06P0887
control processing regarding the communication, based
on the  confirmation results thereof. 



[0030]  With the fourth aspect of the present
invention, the  status regarding the communication of
the communication  device is confirmed, and control
processing regarding the  communication is performed
based on the confirmation results.  Advantages [0031]
According to an aspect of the present invention,
communication can be performed. Particularly,
appropriate  communication settings according to the
communication  environment can be easily performed.
Brief Description of the Drawings  [0032] Fig. 1 is a
diagram illustrating a configuration  example of an
embodiment of a communication system to which  the
present invention is applied. Fig. 2 is a diagram
illustrating an example of an  equivalent circuit of
the communication system shown in Fig.  1 in an ideal
state. Fig. 3 is a diagram illustrating an example of
calculation results of actual values of voltage
occurring at - 14  SO6P0887  both ends of a reception
load resistor, in the model shown  in Fig. 2. Fig. 4
is a diagram illustrating an example of a  physical
model of the physical configuration of the  



communication system shown in Fig. 1. Fig. 5 is a
diagram illustrating an example of a model of the
parameters occurring in-the model shown in Fig. 4. -
Fig. 6 is a schematic diagram illustrating an example
of the distribution of electric flux lines as to
electrodes.  Fig. 7 is a schematic diagram
illustrating another  example of the distribution of
electric flux lines as to  electrodes. Fig. 8 is a
diagram for describing another example of a  model of
electrodes in a transmission device. Fig. 9 is a
diagram illustrating an example of an  equivalent
circuit of the model shown in Fig. 5. Fig. 10 is a
diagram illustrating an example of  frequency
properties of the communication system shown in  Fig.
9. Fig. 11 is a diagram illustrating an example of
signals  received at a reception device. Fig. 12 is a
diagram illustrating an example of  placement of
electrodes. Fig. 13 is a diagram illustrating another
example of  placement of electrodes. 15  S06PO887
Fig. 14 is a diagram illustrating yet another example
of placement of electrodes. Fig. 15 is a diagram
illustrating yet another example  of placement of
electrodes. 



Fig. 16 is a diagram illustrating yet another example
of placement of electrodes. Fig: 17 is a diagram
illustrating yet another example  of placement of
electrodes. Fig. 18 is a diagram illustrating yet
another example  of placement of electrodes. Fig. 19
is a diagram illustrating configuration  examples of
an electrode. Fig. 20 is a diagram illustrating
another configuration  example of an electrode. Fig.
21 is a diagram illustrating another example of  the
equivalent circuit of the model shown in Fig. 5. Fig.
22 is a diagram illustrating a layout example of  the
communication system shown in Fig. 1. Fig. 23 is a
diagram illustrating another configuration  example of
a communication system to which the present  invention
is applied. Fig. 24 is a diagram illustrating an
actual usage  example of an embodiment of a
communication system to which  the present invention
is applied. Fig. 25 is a diagram illustrating another
usage example - 16  S06P0887  of an embodiment of a
communication system to which the present invention is
applied. Fig. 26 is a diagram illustrating yet another
configuration example of a communication system to
which the  



present invention is applied. Fig. 27 is a diagram
illustrating a distribution  example of a frequency
spectrum. Fig. 28 is a diagram illustrating yet
another  configuration example of a communication
system to which the  present invention is applied.
Fig. 29 is a diagram illustrating a distribution
example of a frequency spectrum. Fig. 30 is a diagram
illustrating yet another  configuration example of a
communication system to which the  present invention
is applied. Fig. 31 is a diagram illustrating an
example of  temporal distribution of signals. Fig. 32
is a flowchart illustrating an example of the  flow of
communication processing. Fig. 33 is a diagram
illustrating yet another  configuration example of a
communication system to which the  present invention
is applied. Fig. 34 is a schematic diagram for
describing the  relation between positional relation
between electrodes and  communication medium, and the
capacitance therebetween. 17  SO6P0887  Fig. 35 is a
diagram illustrating a configuration example of an
embodiment of a communication system to which  the
present invention has been applied. Fig. 36 is a
diagram representing the communication  



system shown in Fig. 35 with an equivalent circuit.
Fig. 37 is a flowchart illustrating an example of the
flow-of communication control processing.  Fig. 38 is
a flowchart illustrating an example of the  flow of
status confirmation processing. Fig. 39 is a flowchart
illustrating an example of the  flow of handling
processing. Fig. 40 is a flowchart illustrating
another example of  the flow of status confirmation
processing. Fig. 41 is a flowchart illustrating
another example of  the flow of handling processing.
Fig. 42 is a diagram for describing an example of a
communication control processing method in the overall
communication system shown in Fig. 35. Fig. 43 is a
diagram illustrating another configuration  example of
the communication system to which the present
invention has been applied. Fig. 44 is a flowchart
illustrating yet another example  of the flow of
status confirmation processing. Fig. 45 is a flowchart
illustrating yet another example  of the flow of
handling processing. 18  S06P0887  Fig. 46 is a
diagram for describing an example of a communication
control processing method in the overall
communication system shown in Fig. 43. Fig. 47 is a
diagram for describing an example of  



individual difference among communication media. Fig.
48 is a block diagram illustrating another
configuration example of a transmission device. Fig.
49 is a block diagram illustrating another
configuration example of a reception device. Fig. 50
is a flowchart illustrating yet another example  of
the flow of status confirmation processing. Fig. 51 is
a flowchart illustrating yet another example  of the
flow of status confirmation processing. Fig. 52 is a
diagram for describing an example of the
communication control processing method for the
overall  communication system shown in Fig. 48 and
Fig. 49. Fig. 53 is a diagram illustrating yet another
configuration example of a communication system to
which the  present invention has been applied. Fig. 54
is a flowchart illustrating yet another example  of
the flow of status confirmation processing. Fig. 55 is
a diagram for describing another example of
communication settings. Fig. 56 is a diagram
illustrating a configuration  example of an embodiment
of a communication system to which - 19  S06P0887  the
present invention has been applied. Fig. 57 is a
flowchart illustrating yet another example  of the
flow of handling processing. Fig. 58 is a diagram
describing an example of a  



communication medium. Fig. 59 is a graph illustrating
the way in which  frequency properties change
according to-the communication  medium. Fig. 60 is a
diagram illustrating a configuration  example of an
embodiment of a communication system to which  the
present invention has been applied. Fig. 61 is a
flowchart illustrating an example of the  flow of
communication processing. Fig. 62 is a flowchart
illustrating another example of  the flow of
communication processing. Fig. 63 is a diagram
illustrating a configuration  example of a personal
computer to which the present  invention has been
applied. Reference Numerals  [0033] 1000 communication
system  1001 transmission device  1002 reception
device  1003 communication medium - 20  S06P0887  1014
status confirmation unit 1015 handling unit 1034
status confirmation unit  1035 handling unit 1056 Rtr



1057 Vtr  1066 Rrr  1067 Vrr  1068 Vro  1069 SW 1081
and 1082 Rm  1083 Cm 1200 communication system 1201
and 1202 communication devices 1214 communication
status confirmation unit  1215 communication handling
unit 1400 communication system  1401 transmission
device  1402 reception device 1414 status confirmation
unit 1421 communication medium information input unit
1434 status confirmation unit 1441 communication
medium information input unit  1600 communication
system 1601 and 1602 communication devices - 21
S06P0887  1614 communication status confirmation unit
1621 communication medium information input unit  Best
Mode for Carrying Out the Invention Embodiments of the
present invention will now be  described with
reference to the drawings. First, making  



reference to Fig. 1 through Fig. 33,-description will
be  made regarding a communication system which is no
restricted  by the usage environment by doing away
with the need for a  physical reference point path and
realizing communication by  a communication signal
transmission path alone, as an  example of a
communication system to which the present  invention
is applied. [0034]  Fig. 1 is a diagram illustrating a
configuration  example according to an embodiment of a
communication system  which does not use a physical
reference point path but  realizes communication by a
communication signal  transmission path alone. [0035]
In Fig. 1, a communication system 100 is configured
including a transmission device 110, a reception
device 120,  and a communication medium 130, thereby
realizing a  transmission/reception system wherein the
transmission  device 110 and the reception device 120
exchange signal via - 22  S06P0887  the communication
medium 130. In other words, with this communication
system 100, signals transmitted from the  transmission
device 110 are transmitted via the  communication
medium 130, and received by the reception  device 120.
[0036]  



The transmission device 110 includes a transmission
signal electrode 111, a transmission reference
electrode 112,  and a transmission unit 113. The
transmission signal  electrode 111 is one electrode of
a pair of electrodes  provided for transmission of
signals to be transferred via  the communication
medium 130, and is provided such that the
electrostatic coupling thereof as to the communication
medium 130 is stronger than that of the transmission
reference electrode 112, which is the other electrode
of the  pair. The transmission unit 113 is provided
between the  transmission signal electrode 111 and the
transmission  reference electrode 112, and provides
these electrodes with  electric signals (electric
potential) to be transferred to  the reception device
120. [0037]  The reception device 120 includes a
reception signal  electrode 121, a reception reference
electrode 122, and a  reception unit 123. The
reception signal electrode 121 is  one electrode of a
pair of electrodes provided for reception 23  S06P0887
of signals transferred via the communication medium
130, and  is provided such that the electrostatic
coupling thereof as  to the communication medium 130
is stronger than that of the  reception reference
electrode 122, which is the other electrode of the
pair. The reception unit 123 is provided  between the
reception signal electrode 121 and the reception  



reference electrode 122, and detects electric signals
(electric potential) generated between these
electrodes by  signals transferred over the
communication medium 130,  converts these electric
signals into suitable electric  signals, and restores
the electric signals generated and the  transmission
unit 113 of the transmission device 110. [0038]  The
communication medium 130 is configured of a  material
having physical properties enabling electric  signals
to be carried, such as electric conductors,
dielectric materials, for example. For example, the
communication medium 130 may be configured of: an
electric conductor, a representative example of which
is metal, such  as copper, iron, aluminum, or the
like; a dielectric  material such as pure water,
rubber, glass, or the like; or  a compound material
having the nature of both a conductor  and a
dielectric substance, such as an organism, an
electrolytic solution of saltwater or the like, or the
like.  The shape of the communication medium 130 is
not restricted - 24  SO6P0887  in any way, and may be
linear, plate-shaped, spherical, a  polygonal pillar,
a cylinder, or any other arbitrary shape.  [0039] With
regard to such a communication system 100,
description will first be made regarding the relation
between the electrodes and the space around the  



communication medium or device. In the following-
description, the communication medium 130 will be
described  as being a perfect conductor, for the sake
of facilitating  description. Also, we will say that
there is space between  the transmission signal
electrode 111 and the communication  medium 130, and
between the transmission reference electrode  121 and
the communication medium 130, and that there is no
electrical coupling in this space. That is to say,
capacitance is formed between the communication medium
130  and each of the transmission signal electrode 111
and the  transmission reference electrode 121. [0040]
Further, the transmission reference electrode 112 is
disposed facing the space around the transmission
device 110,  and the reception reference electrode 122
is disposed facing  the space around the reception
device 120. Generally, in the event that a spherical
conductor exists in a space,  capacitance is formed
between the spherical conductor and  the space. For
example, with a conductor shaped as a sphere - 25
S06P0887  having a radius of r [m], the capacitance C
is obtained as  in the following Expression (1).
[0041]  Expression (1) C=4nsr [F] ..(1).  [0042] 



In Expression (1), it is-the circle ratio. Also, s
represents permittivity, and is obtained by the
following  Expression (2). [0043]  Expression (2)
E=ErxE0 ...(2)  [0044] Note that in Expression (2), CO
represents permittivity  in a vacuum, which is 8.854 x
10-12 F/m, and sr represents  relative permittivity as
to the permittivity sO in a vacuum.  [0045] As can be
seen from Expression (1), the greater the  radius r
is, the greater the capacitance C is. Now, with
conductors having complex shapes instead of a
spherical  shape, the capacitance C cannot be
expressed in a simple  from as with the above
Expression (1), still, it can be  clearly understood
that the capacitance C changes according  to the
surface area of the conductor. [0046] - 26  S06P0887
As described above, the transmission reference
electrode 112 forms a capacitance as to the space
around the  transmission device 110, and the reception
reference  electrode 122 forms a capacitance as to the
space around the  reception device 120. That is to
say, when viewed from an  external virtual infinite
distance from the transmission  



device-110 and the reception device 120, the potential
of  the transmission reference electrode 112 and the
reception  reference electrode 121 becomes less
readily changeable as  the capacitance increases. }
[0047] Next, the principle of the communication with
the  communication system 100 will be described. Note
that in  the following description, a capacitor may be
referred to  simply as capacitance for the sake of
facilitating  description, or due to the order in
which description is  made, but these should be
understood to be equivalent.  [0048] Also, the
following description is made with the  understanding
that the transmission device 110 and the  reception
device 120 in Fig. 1 are disposed with sufficient
distance maintained between the two devices, and that
mutual  effects are negligible. Also, let us say that
at the  transmission device 110, the transmission
signal electrode  111 forms electrostatic coupling
only with the communication - 27  S06P0887  medium
130, with sufficient distance between the transmission
reference electrode 112 and the transmission  signal
electrode 111, so that mutual effect is negligible
(e.g., there is no electrostatic coupling). Further,
let us  say that at the reception device 120, the
reception signal  



electrode 121 forms electrostatic coupling only with
the  communication medium 130, with sufficient
distance between  the reception reference electrode
122 and the reception  signal electrode 121, so that
mutual effect is negligible  (e.g., there is no
electrostatic coupling). Of course, the  very fact
that that the transmission signal electrode 111,
reception signal electrode 121, and the communication
medium  130 are disposed in a space means that each
has capacitance  as to the space in reality, but these
will be considered  negligible for the sake of
facilitating description. [0049]  Fig. 2 is a diagram
illustrating the communication  system 100 shown in
Fig. 1 with an equivalent circuit. The  communication
system 200 is the communication system 100
represented with an equivalent circuit, and is
substantially  equivalent to the communication system
100. [0050]  That is to say, while the communication
system 200 has  a transmission device 210, reception
device 220, and  connection line 230, the transmission
device 210 corresponds - 28  S06P0887  to the
transmission device 110 of the communication system
100 shown in Fig. 1, the reception device 220
corresponds to  the reception device 120 of the
communication system 100  shown in Fig. 1, and the
connection line 230 corresponds to  the communication
medium 130 of the communication system 100  



shown in Fig. 1. [0051] - At the transmission device
210 shown in Fig. 2, the  signal source 213-1 and the
in-transmission-device reference  point 213-2
correspond to the transmission unit 113 shown in  Fig.
1. The signal source 213-1 generates sine waves of a
specific cycle co x t rad as transmission signals,
wherein t  [s] represents time, and co rad/s
represents angular  frequency which can be represented
as in Expression (3).  [0052] Expression (3) w=27rf
[rad/s]  (3)  [0053] In Expression (3), It represents
the circle ratio and f  [Hz] represents the frequency
of signals generated by the  signal source 213-1. The
in-transmission-device reference  point 213-2 is the
point where the circuit within the  transmission
device 210 is grounded. That is to say, one  terminal
of the signal source 213-1 is set to a  predetermined
reference potential of the circuit within the 29
S06P0887  transmission device 210. [0054]  Cte 214
denotes a capacitor, representing the  capacitance
between the transmission signal electrode 111  and the
communication medium 130 in Fig. 1. That is to say,  



Cte 214 is provided between the end of the signal
source  213-1 at the opposite- side from the
in-transmission-device - reference point 213-2, and
the connection line 230. Also,  Ctg 215 denotes a
capacitor, representing the capacitance of  the
transmission reference electrode 112 shown in Fig. 1
as  to space. Ctg 215 is provided between the terminal
of the  signal source 213-1 at the side of the
in-transmission- device reference point 213-2 and a
reference point 216  representing a spatial point of
infinity (virtual point)  based on the transmission
device 210. [0055]  In the reception device 220 shown
in Fig. 2, a Rr 223-1,  detector 223-2, and
in-reception-device reference point 223- 3 correspond
to the reception unit 123 shown in Fig. 1. The  Rr
223-1 is a load resistor (reception resistor) for
extracting reception signals. The detector 223-2,
which is  configured of an amplifier, detects and
amplifies potential  difference between the terminals
at both ends of the Rr 223- 1. The in-reception-device
reference point 223-3 is a point  at which the circuit
within the reception device 220 is - 30  S0620887
grounded. That is to say, one terminal of the Rr 223-1
(one  input terminal of the detector 223-2) is set to
a  predetermined reference potential of the circuit
within the  reception device 220. [0056]  



The detector 223-2 may be provided with other
functions  -as well, such as demodulating the detected
modulation  signals, decoding encoded information
contained in the  detected signals, and so forth, for
example. [0057]  Cre 224 denotes a capacitor,
representing the  capacitance between the reception
signal electrode 121 and  the communication medium 130
shown in Fig. 1. That is to  say, the Cre 224 is
provided between the terminal of the Rr  223-1
opposite to the in-reception-device reference point
223-3 and the connection line 230. Also, Crg 225 is a
capacitor, representing the capacitance of the
reception  reference electrode 122 as to the space in
Fig. 1. The Crg  225 is provided between the terminal
of the Rr 223-1 at the  side of the
in-reception-device reference point 223-3 and a
reference point 226 representing a spatial point of
infinity  (virtual point) based on the reception
device 120. [0058]  The connection line 230 represents
the communication  medium 130, which is a perfect
conductor. Note that in the - 31  S06P0887
communication system 200 shown in Fig. 2, the Ctg 215
and  Crg 225 are represented as being mutually
electrically  connected via the reference point 216
and the reference  point 226, as an equivalent
circuit, but these actually do  not need to be
electrically connected; formation of  



capacitance in the space around the transmission
device 210  or reception device 220 is sufficient.
What is important is  that, in the presence of a
conductor, capacitance  proportionate to the surface
area thereof is always formed  as to the surrounding
space. Also note that the reference  point 216 and the
reference point 226 do not need to be  electrically
connected, and may be mutually independent.  [0059]
Also, in the event that the communication medium 130
shown in Fig. 1 is a perfect conductor, the
conductivity of  the connecting line 230 can be
considered to be infinite, so  there is no effect of
the connection line 230 shown in Fig.  2 on
communications. Note further that in the event that
the communication medium 130 is a conductor with
sufficient  conductivity, the distance between the
transmission device  and the reception device does not
affect the stability of  communication in actual use.
Accordingly, in such a case,  the distance between the
transmission device 210 and the  reception device 220
can never be too long. [0060] - 32  S06P0887  In the
communication system 200, the signal source 213- 1, Rr
223-1, Cte 214, Ctg 215, Cre 224, and Crg 225 form a
circuit. The combined capacity Cx of the four
serially- connected capacitors (Cte 214, Ctg 215,
capacitor Cre 224,  and Crg 225) can be expressed as
in the following Expression  



(4). [0061]  Expression (4) CX= 1 [F] (4)  Cte Ctg +
Cre + Crg [0062]  Also, the sine wave vt (t) which the
signal source 213- 1 generates is represented as shown
in Expression 5. [0063]  Expression (5) Vt(t)=V,,Xsin
((jjt+8) [V] ... (5)  [0064] Now, Vm [ V] represents
the peak voltage of the signal  source voltage, and 0
[rad], represents the initial phase  angle. Now, the
actual value Vtrms [V] of the voltage from  the signal
source 213-1 can be obtained from the following
Expression (6). [0065]  Expression (6) - 33  S06P0887
V -2 [0066]  The combined impedance Z of the entire
circuit can be  obtained from the following Expression
(7). [0067]  Expression (74 



Z = JRr2+ (wCX)2  Rr2+ 1 2 [~] ( 7 )  (2nfCX) [0068]
That is to say, the actual value Vrrms of the voltage
generated at both ends of the Rr 223-1 can be obtained
from  the following Expression (8). [0069]  Expression
(8)  Vrrms Rr Z X Vtrms Rr X Vtrms [V] ... (8)  1 Rr2+
(27rfCX)2  [0070] Accordingly, as can be seen from
Expression (8), the - 34  S06F0887  greater the
resistance value of the Rr 223-1 is, and the greater
the capacitance Cx is and the higher the frequency f
[Hz], of the signal source 213-1 is, the smaller the
item  1/((2 x it x f x Cx)2) is, and greater signals
can be  generated at both ends of Rr 223-1. [0071]
For example, the Table 250-shown in Fig. 3 illustrates
the calculation results of the actual values Vrrms of
the  voltage generated at both ends of Rr 223-1, with
the actual  



value Vtrms of the voltage of the signal source 213-1
of the  transmission device 210 fixed to 2 [V], for
signals  generated by the signal source 213-1 at
frequencies f of 1  [MHz], 10 [MHz], and 100.[MHz],
resistance values of Rr 223- 1 of 10 [K4], 100 [KO],
and 1 [MQ], and total circuit  capacitance Cx of 0.1
[pF], 1 [pF], and 10 [pF]. [0072]  As can be seen from
the Table 250, the calculation  results of the actual
value Vrrms of the voltage are such  that, in the
event that other conditions are the same, the  actual
value Vrrms is greater for frequency f of 10 [MHz]
than 1 [MHz], greater for 1 [MQ] for the resistance
value of  the Rr 223-1 which is the reception load
than 10 [kQ], and  greater for 10 [pF] in capacitance
Cx than 0.1 [pF]. That  is to say, the greater the
frequency f value, Rr 223-1  resistance value, and
capacitance Cx value are, the greater - 35  S06P0887
the actual value Vrrms of the voltage is. [0073]
Also, it can be understood from Table 250 that
electric  signals are generated at the Rr 223-1 even
with capacitance  under a picofarad. That is to say,
even in the event that  the signal level of the signal
being transferred is minute,  communication can be
enabled by amplifying the detected  signal using the
detector 223-2 of the reception device 220.  [0074] 



Next, a calculation example of the parameters for the
communication system 200 according to the equivalent
circuit  described above will be described in detail
with reference  to Fig. 4. Fig. 4 is a diagram for
describing computation  examples, including effects of
the physical configuration of  the communication
system 100. [0075]  The communication system 300 shown
in Fig. 4 is a  system corresponding to the
communication system 100 shown  in Fig. 1, wherein
information relating to the physical  configuration of
the communication system 100 have been  added to the
communication system 200 shown in Fig. 2. That  is to
say, the communication system 300 has a transmission
device 310, reception device 320, and a communication
medium  330. Making description in comparison with the
communication system 100 shown in Fig. 1, the
transmission - 36  S06P0887  device 310 corresponds to
the transmission device 110, the  reception device 320
corresponds to the reception device 120,  and the
communication medium 330 corresponds to the
communication medium 130. [0076]  The transmission
device 310 has a transmission signal  electrode 311
corresponding-to the transmission signal  electrode
111, a transmission reference electrode 312
corresponding to the transmission reference electrode
112,  



and a signal source 313-1 corresponding to the
transmission  unit 113. That is to say, the
transmission signal electrode  311 is connected to one
of the terminals at both ends of the  signal source
313-1, and the transmission reference  electrode 312
is connected to the other. The transmission  signal
electrode 311 is provided so as to be in close
proximity with the communication medium 330. The
transmission reference electrode 312 is provided
removed  from the communication medium 330 to a degree
so as to not  be affected by the communication medium
330, and is  configured so as to have capacitance as
to the external  space of the transmission device 310.
Note that while the  transmission unit 113 has been
described in Fig. 2 such that  the signal source 213-1
and the in-transmission-device  reference point 213-2
correspond, but this in-transmission- device reference
point has been omitted from Fig. 4 for the - 37
S06P0887  sake of facilitating description. [0077]  As
with the case of the transmission device 310, the
reception device 320 also has a reception signal
electrode  321 corresponding to the reception signal
electrode 121, a  reception reference electrode 322
corresponding to the  reception reference electrode
122, and Rr 323=1 and detector  323-2 corresponding to
the reception unit 123. That is to  say, the reception
signal electrode 321 is connected to one  



of the terminals at both ends of the Rr 323-1, and the
reception reference electrode 322 is connected to the
other.  The reception signal electrode 321 is provided
so as to be  in close proximity with the communication
medium 330. The  reception reference electrode 322 is
provided removed from  the communication medium 330 to
a degree so as to not be  affected by the
communication medium 330, and is configured  so as to
have capacitance as to the external space of the
reception device 320. Note that while the reception
unit  123 has been described in Fig. 2 such that the
Rr 223-1,  detector 223-2, and in-reception-device
reference point 223- 2 correspond, but this
in-reception-device reference point  has been omitted
from Fig. 4 for the sake of facilitating  description.
[0078]  Note that the communication medium 330 is
assumed to be 38  S06PO887  a perfect conductor, as
with the cases of Fig. 1 and Fig. 2.  The transmission
device 310 and reception device 320 are  positioned
with a sufficient distance therebetween, and
accordingly mutual effects can be considered
negligible.  Also, the transmission signal electrode
311 has  electrostatic coupling only with the
communication medium  330. Also, the transmission
reference electrode 312 is  distanced from the
transmission signal electrode 311 by a  sufficient
distance, so mutual effects can be considered to  



be negligible. In the same way, the reception signal
electrode 321 has electrostatic coupling only with the
communication medium 330. Further, the reception
reference  electrode 322 is distanced from the
reception signal  electrode 321 by a sufficient
distance, so mutual effects  can be considered to be
negligible. To be more exact, the  transmission signal
electrode 311, reception signal  electrode 321, and
communication medium 330 do have  capacitance with
regard to space, but these will be  considered to be
negligible here to facilitate description.  [0079] As
shown in Fig. 4, with the communication system 300,
the transmission device 310 is disposed at one end of
the  communication medium 330, and the reception
device 320 is  placed at the other end. [0080] - 39
S06P0887  Let us say that there is a space of the
distance dte [m] between the transmission signal
electrode 311 and the  communication medium 330. Also,
if we say that the  transmission signal electrode 311
is a disc-shaped conductor  of which the surface area
on one side is Ste [m2] the  capacitance Cte 314
formed between the transmission signal  electrode 311
and the communication medium 330 can be  obtained as
with the following Expression (9). [0081]  



Expression (9) Cte=E X SSte te [F] ... (9)  [0082]
Expression (9) is a computation expression generally
known as parallel plate capacitance calculation. In
the  above Expression, s represents permittivity, and
since the  communication system 300 is disposed in the
air, the  relative permittivity sr can be considered
to be  approximately 1, so the permittivity s can be
considered to  be equivalent to permittivity CO in a
vacuum. Calculating  the capacitance Cte 314 with the
surface area Ste of the  transmission signal electrode
311 as 2 x 10-3 [m2] (diameter  of approximately 5
[cm]) and the spacing dte thereof as 5 x  10-3 [m] (5
[mm]) yields the following Expression (10).  [0083] -
40  SO6P0887  Expression (10) Gte = (8.854 x10-12) x 2
x 10_3  5x10-3  =3.5 [pF] ... (10)  [00841 Now, it
should be noted that strictly speaking, the  above
Expression (9)- holds as an actual physical
phenomenon- in the event that the relation of Ste >>
dte, but here, we  will say that this is can be
approximated with Expression  (9) 



[00851  Next, description will be made regarding the
capacitance Ctg 315 formed of the transmission
reference  electrode 312 and space (the capacitance
between the  transmission reference electrode 312 and
a reference point  316 representing a virtual point of
infinity from the  transmission reference electrode
312). Generally, in the  event that a disc with a
radius of r [m] is placed in space,  the capacitance C
in farads formed between the disc and the  space can
be obtained from the following Expression (11).
[0086] Expression (11) C=8Er [F] ... (11)  [0087] If
we say that the transmission reference electrode 312 -
41  S06P0887  is a conductor disc of a radius of rtg =
2.5 x 10-2 [m] (radius of 2.5 [cm]), the capacitance
Ctg 315 formed of the  transmission reference
electrode 317 and the space can be  obtained as shown
in the following Expression (12), using  the
above-described Expression (11). Note that the
communication system 300 is disposed in air, and that
the  permittivity of the space can be approximated by
the  permittivity sO in a vacuum. [0088]  Expression
(12) 



Ctg=8x8.854x10-12x2.5x10-2  =1.8 [pF]  (12) [0089]  If
the size of the reception signal electrode 321 is  the
same as that of the transmission signal electrode 311
(conductor disc wherein Sre [m2] = Ste [m2]), and the
distance as to the communication medium 330 is also
the same  (dre [m] = dte [m]), the capacitance Cre 324
formed of the  reception signal electrode 321 and the
communication medium  330 is 3.5 [pF], the same as at
the transmission side. Also,  in the event that the
size of the reception reference  electrode 322 is the
same size as the transmission reference  electrode 312
(conductor disc with radius of rrg [m] = rtg  [m]),
the capacitance Crg 325 formed of the reception 42
S06P0887  reference electrode 322 and space (the
capacitance between  the reception reference electrode
322 and a reference point  326 representing a virtual
point of infinity from the reception reference
electrode 322), is 1.8 [pF], the same as  at the
transmission side. From the above, the combined
capacitance Cx of the four capacitances Cte 314, Ctg
315,  Cre 324, and Crg. 325, can be obtained from the
following  Expression (13), applying the
above-described Expression (4).  [0090] Expression
(13)  GX= 1  



Gte + Gtg + Gre Org 1 + 1 + 1 + 1  3.5x10-12 1.8x10-12
3.5x10-12 1.8x10-12  =0.6 [pF] (13) [0091]  With the
frequency f of the signal source 313-1 as 1  [MHz],
the actual value Vtrms of voltage as 2 [V], and the
Rr 323-1 as 100 [KQ], the voltage Vrrms generated at
both  ends of the Rr 323-1 can be obtained by the
following  Expression (14). [0092] - 43  S06P0887
Expression (14) urrms = Rr X Vtrms  JRr2+ (2xfCX)2
1x105 x2  (1 X105)2+ 1 (2x r X (1 X106) X (0.6 x
10-12))2  O. 71 [V]    (14) [0093]  Based on the above
results, as a basic principle,  signals can be handed
from the transmission device to the  reception device
by using the capacitance generated with the  space.
[0094]  The capacitance of the transmission reference
electrode  



and reception reference electrode as to space as
described  above can be formed as long as there is
space at the  position of each electrode. Accordingly,
the transmission  device and reception device
described above can yield stable  communication
without dependence on distance therebetween,  as long
as the transmission signal electrode and reception
signal electrode are coupled by the communication
medium.  [0095] Next, description will be made
regarding an actual 44  S06P0887  physical
configuration of the present communication system.
Fig. 5 is a diagram illustrating an example of a
computation  model for the parameters generated in the
system in the  event of making an actual physical
configuration of the  communication system described
above. [0096]  That is-to say, the communication
system 400 has a  transmission device 410, reception
device 420, and  communication medium 430, and is a
system corresponding to  the above-described
communication system 100 (communication  systems 200
and 300), and only the parameters to be  evaluated are
different and the configuration is basically  the same
as that of the communication system 100 through
communication system 300. [0097]  That is to say, in
comparison with the communication  



system 300, the transmission device 410 corresponds to
the  transmission device 310, the transmission signal
electrode  411 of the transmission device 410
corresponds to the  transmission signal electrode 311,
the transmission  reference electrode 412 corresponds
to the transmission  reference electrode 312, and the
signal source 431-1  corresponds to the signal source
331-1. Also, the reception  device 420 corresponds to
the reception device 320,  reception signal electrode
421 of the reception device 420 - 45  S06P0887
corresponds to the reception signal electrode 321, the
reception reference electrode 422 corresponds to the
reception reference electrode 322, Rr 423-1
corresponds to  Rr 323-1, and the detector 423-2
corresponds to the detector  323-2. Further, the
communication medium 430 corresponds to  the
communication medium 330. [0098]  Also, making
description with regard to the parameters,  the
capacitance Cte 414 between the transmission signal
electrode 411 and the communication medium 430
corresponds  to the Cte 314 in the communication
system 300, the  capacitance Ctg 415 of the
transmission reference electrode  412 as to the space
corresponds to the Ctg 315 in the  communication
system 300, and the reference point 416-1 and
reference point 416-2 representing virtual points of
infinity in space from the transmission device 410  



correspond to.the reference point 316 in the
communication  system 300. Also, the transmission
signal electrode 411 is  a disc-shaped electrode
having an area of Ste [m2] and is  provided at a
position removed from the communication medium  430 by
a minute distance dte [m]. The transmission  reference
electrode 412 also is a disc-shaped electrode, and
the radius thereof is rtg [m]. [0099]  At the
reception device 420 side, the capacitance Cre - 46
S06P0887  424 between the reception signal electrode
421 and the communication medium 430 corresponds to
the Cre 324 in the  communication system 300, the
capacitance Crg 425 of the  reception reference
electrode 422 as to the space  corresponds to the Crg
325 in the communication system 300,  and the
reference point 426-1 and reference point 426-2
representing virtual points of infinity in space-from
the  reception device 420 correspond to the reference
point 326  in the communication system 300. Also, the
reception signal  electrode 421 is a disc-shaped
electrode having an area of  Sre [m2], and is provided
at a position removed from the  communication medium
430 by a minute distance dre [m]. The  reception
reference electrode 422 also is a disc-shaped
electrode, and the radius thereof is rrg [m]. [0100]
The communication system 400 shown in Fig. 5 is a
model  



wherein the following new parameters have been added
in  addition to the above parameters. [0101]  For
example, with regard to the transmission device 410,
capacitance Ctb 417-1 formed between the transmission
signal  electrode 411 and the transmission reference
electrode 412,  capacitance Cth 417-2 formed between
the transmission signal  electrode 411 and space, and
capacitance Cti 417-3 formed  between the transmission
reference electrode 412 and the - 47  S06P0887
communication medium 430, are added as new parameters.
[0102]  Further, with regard to the reception device
420,  capacitance Crb 427-1 formed between the
reception signal  electrode 421 and the reception
reference electrode 422, capacitance Crh 427-2 formed
between the reception signal 411  electrode 421 and
space, and capacitance Cri 427-3 formed between the
reception reference electrode 422 and the
communication medium 430, are added as new parameters.
[0103] Further, with regard to the communication
medium 430,  capacitance Cm 432 formed between the
communication medium  430 and space, (the capacitance
between the communication  medium 430 and a reference
point 436 representing a virtual  point of infinity
from the communication medium 430), is  added as a new
parameter. Moreover, the communication 430  



has electrical resistance in reality, depending on the
size,  material, and so forth thereof, so resistance
values Rm 431  and Rm 433 are added as new parameters
representing the  resistance components thereof.
[0104]  Also, while omitted from the communication
system 400  shown in Fig. 5, in the event that the
communication medium  is dielectric in addition to
being conductive, capacitance  according to the
permittivity thereof is also formed. Also, - 48
S06P0887  in the event that there is no conductivity
to the communication medium and the communication
medium is only  dielectric, coupling between the
transmission signal  electrode 411 and the reception
signal electrode 421 occurs  at a capacitance
determined by the permittivity, distance,  size, and
placement, of the dielectric material. [0105] _  Also,
the situation assumed here is an arrangement  wherein
the transmission device 410 and the reception device
420 are distanced one form another to where the mutual
electrostatic coupling component is negligible (i.e.,
a case  wherein the effects of electrostatic coupling
between the  transmission device 410 and the reception
device 420 can be  ignored). In the event that the
distance is close, there  may be need to take into
consideration the capacitance  between the electrodes
within the transmission device 410  



and the electrodes within the reception device 420,
depending on the positional relation thereof, in light
of  the above-described concept. [0106]  The
operations of the communication system 400 shown in
Fig. 5 will be described by way of electric flux
lines. Fig.  6 and Fig. 7 are schematic diagrams
representing the relation between the electrodes of
the transmission device  410 of the communication
system one with another, or between 49  S06PO887  the
electrodes and the communication medium 430, using
electric flux lines.  [0107] Fig. 6 is a schematic
diagram illustrating an example  of distribution of
electric flux lines regarding the  transmission device
410 of the communication system 400, in  the event
that a communication medium 430 is not present.  Now,
let us say that the transmission signal electrode 411
has a positive charge (i.e., is charged positively),
and  that the transmission reference electrode 412 has
a negative  charge (i.e., is charged negatively). The
arrows in the  drawing represent electric flux lines,
and the directions  thereof are from the positive
charge toward negative charge.  Electric flux lines
have a nature of never disappearing  partway; they
either reach an object having a charge of the
opposite sign, or reach a virtual point of infinity. 



[0108]  Now, the electric flux lines 451 represent the
electric  flux lines which have been. discharged from
the transmission  signal electrode 411 and which reach
the point of infinity.  The electric flux lines 452
represent, of the electric flux  lines heading toward
the transmission reference electrode  412, those which
are arriving from a virtual point of  infinity. The
electric flux lines 453 represent the  electric flux
lines generated between the transmission - 50
S06P0887  signal electrode 411 and the transmission
reference electrode 412. The distribution of the
electric flux lines  is affected by the size of the
electrodes and the positional  relation thereof.
[0109]  Fig. 7 is a schematic diagram illustrating an
example  of the distribution of electric flux lines in
the event that  such a transmission device 410 is
brought close to the  communication medium 430. The
communication medium 430 has  become close to the
transmission signal electrode 411, is  coupling
between the two intensifies, such that a great deal
of the electric flux lines 451 which had been reaching
the  point of infinity in Fig. 6 become electric flux
lines 461  which reach the communication medium 430,
and there is  reduction of the electric flux lines 463
heading toward the  point of infinity (the electric
flux lines 451 in Fig. 6).  



In accordance with this, the capacitance as to the
point of  infinity as viewed from the transmission
signal electrode  411 (Cth 417-2 in Fig. 5) weakens,
and the capacitance as to  the communication medium
430 (Cte 414 in Fig. 5) increases.  Note that in
reality, there is also electrostatic coupling  between
the transmission reference electrode 412 and the
communication medium 430 (Cti 417-3 in Fig. 5), but
this  will be considered to be negligible here. [0110]
- 51  S06P0887  According to Gauss' law, the number N
[lines] of electric flux lines passing through and out
an arbitrary  closed surface S is equal to the total
charge included in  the closed surface S by the
permittivity s, and is not  affected by charges
outside of the closed surface S. If we  way that there
are n charges at the closed surface S, the  following
Expression holds. [0111]  Expression (15)  n N=
[Lines] ... (15)  i=1 [0112]  Here, i is an integer,
and the variables qi represent  the charge content of
each charge. This law shows that the  electric flux
lines flowing out from the closed surface S  



are determined only by the charges existing within the
closed surface S, and that all electric flux lines
entering  externally are being emitted from somewhere
else. [0113]  If we say that the communication medium
430 is not  grounded in Fig. 7, according to this law
there is no charge  source in the closed surface 471
near the communication  medium 430, so a charge Q3 is
inducted by electrostatic  induction at the region 472
of the communication medium near  the electric flux
lines 461. The communication medium 430 - 52  S06P0887
is not grounded so the total charge content of the
communication medium 430 does not charge, and
accordingly, a  charge Q4 having the same quantity but
opposite sign from  the charge Q3 is inducted at the
region 473 outside of the  region 472 where the charge
Q3 has been inducted, and  electric flux lines 464
generated thereby are emitted from  the closed surface
471. The greater-the communication  medium is, the
greater the dispersion of the charge Q4 is,  and
charge density also deteriorates, so the number of
electric flux lines per unit area also drops. [0114]
In the event that the communication medium 430 is a
complete conductor, due to the property that the
potential  is the same regardless of the part thereof
owing to the  nature of perfect conductors, there is
the nature that the  



charge density is also approximately equal regardless
of the  part thereof. In the event that the
communication medium  430 is a conductor having a
resistance component, the number  of electric flux
lines decreases according to distance in  accordance
with the resistance thereof. Also, in the event  that
the communication medium 430 is a dielectric material
not having conductivity, the electric flux lines are
dispersed and propagated due to polarization action
thereof.  If we way that there are n conductors in
space, the charges  Qi of each of the conductors can
be calculated by the - 53  S06P0887  following
Expression. [0115]  Expression (16)  n Qj= I (C;i xV)
[C] (16)  1=1 [0116]  Here, i and j are integers, and
Cij represents a - capacity coefficient formed of
conductor i and conductor j,  which can be considered
to be the same nature as capacitance.  A capacity
coefficient is determined only from the shape of  the
conductors and the positional relationship thereof.
The  capacity coefficient Cii is a capacitance which
the conductor i itself forms as to space. Further, Cij
= Cji  holds. Expression (16) shows that a system
formed of  



multiple conductors operates based on the law of
superposition, indicating that the charge of the
conductor  is determined by the sum of products of the
capacitance  between conductors and the potential of
each conductor.  [0117] Now, let us define the
parameters related with each  other in Fig. 7 and
Expression (16). For example, we will  say that Q1
represents the charge inducted at the  transmission
signal electrode 411, Q2 represents the charge
inducted at the transmission reference electrode 412,
Q3  represents the charge inducted at the
communication medium - 54  S06P0887  430 by the
transmission signal electrode 411, and Q4 represents
the charge on the communication medium 430 having  the
same quantity but opposite sign from the charge Q3.
[0118] Also, V1 represents the potential at the
transmission  signal electrode 411 with the point of
infinity as the  reference, V2 represents the
potential at the transmission  reference electrode 412
with the point of infinity as the  reference, V3
represents the potential at the communication  medium
430 with a point of infinity as the reference, C12
represents the capacity coefficient between the
transmission  signal electrode 411 and transmission
reference electrode  412, C13 represents the capacity
coefficient between the  transmission signal electrode
411 and communication medium  



430, C15 represents the capacity coefficient between
the  transmission signal electrode 411 and space, C25
represents  the capacity coefficient between the
transmission reference  electrode 411 and space, and
further, C45 represents the  capacity coefficient
between the communication medium 430  and space.
[0119]  Q3 here can be obtained by the following
Expression.  [0120] Expression (17) 43=C13 x V1 [C]
... (17) - 55  S06P0887  [0121] Increasing the charge
Q3 enables a greater electric  field to be input to
the communication medium 430, and this  can be
accomplished by raising the capacity coefficient C13
between the transmission signal electrode 411 and
communication medium 430, and also providing a
potential V1  of a sufficient level. While the
capacity coefficient C13  is determined by shape and
positional relation, the closer  the mutual distance
is and the greater the facing area is,  the greater
the capacitance is. Next, regarding the  potential V1,
sufficient potential must be generated as  viewed.from
the point of infinity. While a potential  difference
is provided between the transmission signal  electrode
411 and the transmission reference electrode 412  



by the signal source when viewed from the transmission
device 410, the behavior of the transmission reference
electrode 412 is crucial in order to generate this
potential  difference as a sufficient potential
difference when viewed  from the point of infinity as
well. [0122]  In the event that the transmission
reference electrode  412 is minute and the
transmission signal electrode 411 is  sufficiently
great, the capacity coefficients C12 and C25 are
small. On the other hand, the capacity coefficients
C13,  C15, and C45 have great capacitance, and
accordingly do not 56  S06P0887  readily fluctuate
electrically, so most of the potential difference
generated at the signal source is manifested as  the
potential V2 of the transmission reference electrode
412,  and the potential V1 of the transmission signal
electrode 411 becomes small.  [0123] This is shown in
Fig. 8. The transmission reference  electrode 481 is
minute, and accordingly does not couple  with any
conductor or point of infinity. The transmission
signal electrode 411 forms capacitance Cte with the
communication medium 430, and forms capacitance Cth
417-2  with the space. The communication medium 430
forms  capacitance Cm 432 as to the space. Even in the
event that  potential is generated between the
transmission signal  



electrode 411 and the transmission reference electrode
412,  the capacitances Cte 414, Cth 417-2, and CM 432
are  overpoweringly great, and accordingly a great
amount of  energy is necessary for changing this
potential, but the  capacitance of the transmission
reference electrode 481  facing the signal source
413-1 is weak, so the potential of  the transmission
signal electrode 411 hardly changes at all,  and
almost all of the potential change of the signal
source  413-1 is manifested at the transmission
reference electrode  481 side. [0124] ----- -- -
------ 57  S06P0887  Conversely, in the event that the
transmission signal  electrode 411 is minute and the
transmission reference  electrode 481 is sufficiently
great, the capacitance of the  transmission reference
electrode 481 becomes great and  electrically not
readily changed, so sufficient potential V1  is
generated at the transmission signal electrode 411,
but  electrostatic coupling with the
communication-medium 430 is  weakened, so sufficient
electric field cannot be injected.  [0125]
Accordingly, there is the need to provide a
transmission reference electrode whereby sufficient
potential can be provided, while injecting an electric
field  necessary for communication to the
communication medium from  



the transmission signal electrode, in this overall
balance.  The transmission side has been considered so
far, but  between the reception device 420 electrodes
and the  communication medium 430 shown in Fig. 5 can
also be  considered in the same way. [0126]  A point
of infinity does not have to be physically a  long
distance a way, and for practical purposes can be
thought to be the space around the device, but is
preferably  something which is most stable with little
potential change  in the systems of the overall
system. Under actual usage  environment, there is nose
generated from AC power source - 58  S06P0887  lines,
lighting devices, other electrical equipment, and so
forth, but the noise thereof should be at least not
overlapping the frequency band used by the signal
source, or  negligible. [0127]  Fig. 9 is a diagram
illustrating a model (communication  system 400) shown
in Fig. 5 with an equivalent circuit. That is to say,
as with the relation between Fig. 2 and Fig.  4, the
communication system 500 shown in Fig. 9 corresponds
to the communication system 400 shown in Fig. 5, the
transmission device 510 of the communication system
500  corresponds to the transmission device 410 of the
communication system 400, the reception device 520 of
the  



communication system 500 corresponds to the reception
device  420 of the communication system 400, and the
connection line  530 of the communication system 500
corresponds to the  communication medium 430 of the
communication system 400.  [0128] In the same way, in
the transmission device 510 shown  in Fig. 9, the
signal source 513-1 corresponds to the signal  source
413-1. Note illustrated in the transmission device
510 in Fig. 9 is the in-transmission-device reference
point  513-2 indicating the ground in the internal
circuit of the  transmission unit 113 shown in Fig. 1,
corresponding to the  in-transmission-device reference
point 213-2 shown in Fig. 2, - 59  S06P0887  that has
been omitted from Fig. 5. [0129]  Also, Cte 514 shown
in Fig. 9 is capacitance  corresponding to Cte 414
shown in Fig. 5, Ctg 515 is  capacitance corresponding
to Ctg 415 shown in Fig. 5, and  reference point 516-1
and reference point 516-2 each  correspond to
reference point 416-1 and reference point 416- 2.
Further, Ctb 517-1 is capacitance corresponding to Ctb
417-1, Cth 517-2 to Cth 417-2, and Cti 517-3 to Cti
417-3,  respectively. [0130]  The components of the
reception device 520 are also the  same, with the
reception resistor Rr 523-1 and detector 523- 



2 each corresponding to the Rr 423-1 and detector
423-2  shown in Fig. 5. Note that in the reception
device 520  shown in Fig. 9 is illustrated the
in-reception-device  reference point 523-3 indicating
the ground in the internal  circuit of the reception
unit 123 shown in Fig. 1,  corresponding to the
in-reception-device reference point  223-2 shown in
Fig. 2 that has been omitted from Fig. 5.  [0131]
Also, Cre 524 shown in Fig. 9 is capacitance
corresponding to Cre 424 shown in Fig. 5, Crg 525 is
capacitance corresponding to Cre 425 shown in Fig. 5,
and  reference point 526-1 and reference point 526-2
correspond - 60  S06P0887  to reference point 426-1
and reference point 426-2, respectively. Further, Crb
527-1 is capacitance  corresponding to Crb 427-1, Crh
527-2 to Crh 427-2, and Cri  527-3 to Cri 427-3,
respectively. [0132]  The components connected to the
connection line 530 are  also the same, with the Rm
531 and Rm 533 which are  resistance components f the
connection line corresponding to  Rm 431 and Rm 433,
Cm 532 corresponding to Cm 432, and  reference point
536 corresponding to reference point 436.  [0133] This
communication system 500 has the following nature.
[0134] 



For example, at the transmission device 510, the
greater the value of Cte 514 is (the greater the
capacity  is), the greater the signals, which can be
applied to the  connection line 530 corresponding to
the communication  medium 430, are. Also, at the
transmission device 510, the  greater the value of Ctg
515 is (the greater the capacity  is), the greater the
signals which can be applied to the  connection line
530 are. Further, at the transmission  device 510, the
smaller the value of Ctb 517-1 is (the  smaller the
capacity is), the greater the signals which can  be
applied to the connection line 530 are. Moreover, at
the  transmission device 510, the smaller the value of
Cth 517-2 - 61  S06P0887  is (the smaller the capacity
is), the greater the signals  which can be applied to
the connection line 530 are.  Moreover, at the
transmission device 510, the smaller the  value of Cti
517-3 is (the smaller the capacity is), the  greater
the signals which can be applied to the connection
line 530 are. [0135]  At the reception device 520, the
greater the value of  Cre 524 is (the greater the
capacity is), the greater the  signals, which can be
extracted from the connection line 530  corresponding
to the communication medium 430, are. Also,  at the
reception device 520, the greater the value of Crg
525 is (the greater the capacity is), the greater the



signals which can be extracted from the connection
line 530  are. Further, at the reception device 520,
the smaller the  value of Crb 527-1 is (the smaller
the capacity is), the  greater the signals which can
be extracted from the  connection line 530 are.
Further, at the reception device  520, the smaller the
value of Crh 527-2 is (the smaller the  capacity is),
the greater the signals which can be extracted  from
the connection line 530 are. Moreover, at the
reception device 520, the smaller the value of Cri
527-3 is  (the smaller the capacity is), the greater
the signals which  can be extracted from the
connection line 530 are. Also, at  the reception
device 520, the smaller the value of Rr 523-1 - 62
S06P0887  is (the higher the resistance is), the
greater the signals  which can be extracted from the
connection line 530 are.  [0136] The lower the values
of Rm 531 and Rm 533, which are  resistance components
of the connection line 530, are (the  lower the
resistances are), at the transmission device 510,  the
greater the signals which can be applied to the -
connection line 530 are. Also, the smaller the value
of Cm  532, which is capacitance as to space of the
connection line  530 is (the smaller the capacity is),
at the transmission  device 510, the greater the
signals which can be applied to  the connection line
530 are. [0137]  



The size of a capacitor is generally proportionate to
the surface area of an electrode, so generally, the
grater  the size of the electrodes is, the better, but
simply  increasing the sizes of the electrodes may
also increase  capacitance between the electrodes.
Also, in the event that  the size ratio of the
electrodes is exaggeratedly great,  efficiency may
deteriorate. Accordingly, the size and  placement,
etc., of the electrodes, need to be determined in  the
overall balance. [0138]  Note that the nature of the
above-described  communication device 500 is such
that, at frequency bands 63  SO6P0887  where the
frequency of the signal source 513-1 is high, this
equivalent circuit can be understood in the light of
impedance matching, and efficient communication is
enabled  by determining the parameters. Reactance can
be ensured  with even small capacitance, so the
devices can be easily  reduced in size. [0139]  Also,
generally, the reactance of capacitors increases  as
the frequency drops. Conversely, the communication
system 500 operates based on capacitance coupling, so
the  lower limit of the frequency of signals generated
by the  signal source 513-1 is determined thereby.
Also, Rm 531, Cm  532, and Rm 533 form a low-pass
filter from the positioning  



thereof, and the properties thereof determine the
upper  frequency limit. [0140]  That is to say, the
frequency properties of the  communication system 500
are as shown by the curve 551 in  the graph Fig. 10.
In Fig. 10, the horizontal axis  represents frequency,
and the vertical axis indicates the  gain of the
overall system. [0141]  Next, specific numerical
values will be studied for the  communication system
400 shown in Fig. 5 and the  communication system 500
shown in Fig. 9. Now, for the sake 64  SO6P0887  of
facilitating description, we will assume that the
communication system 400 (communication system 500) is
disposed in the air. Also, we will say that the
transmission signal electrode 411, transmission
reference  electrode 412, reception signal electrode
421, and reception  signal reference electrode 422, of
the communication system  400 (the transmission signal
electrode 511, transmission  reference electrode 512,
reception signal electrode 521, and  reception signal
reference electrode 522 of the  communication system
500) are each discs 5 cm in diameter.  [0142] In the
communication system 400 in Fig. 5, the  capacitance
Cte 414 (the Cte 514.in Fig. 9) formed of the  



transmission signal electrode 411 and the
communication  medium 430 can be obtained from the
following Expression 18,  employing the
above-described Expression (9), assuming that  the gap
dte therebetween is 5 mm. [0143]  Expression (18) =
(8.854 x 10-12) x (2 x10-3)  Cte 5x10-3  =3.5 [pF] ...
(18) [0144]  With regard to the Ctb 417-1 which is the
capacitance - 65  S06P0887  between electrodes (Ctb
517-1 in Fig. 9), we shall say that  Expression (9)
can be applied. Originally, the expression  holds in
cases wherein the area of electrodes is sufficiently
great as compared to the gap, but here, this  may be
taken as an approximation. With the gap between the
electrodes as 5 cm, Ctb 417-1 (Ctb 517-1 shown in Fig.
9) is  as shown in Expression (19). [0145]  Expression
(19) 0tb - (8.854 x 10-12) x (2 x 10_3)  5x10-2  0. 35
[pF] .   (19)  [0146] The assumption here is that in
the event that the gap  



between the transmission signal electrode 411 and the
communication medium 430 is small, the coupling with
space  is weak, so the value of the Cth 417-2 (Cth
517-2 shown in  Fig. 9) is sufficiently smaller than
the value of Cte 414  (Cte 514), and is set to one
tenth the value of Cte 414 (Cte  514) as shown in
Expression (20). [0147]  Expression (20) 0th= 10 =0.35
[pF] ... (20) - 66  S06P0887  [0148] Ctg 415 (Ctg 515
in Fig. 9) indicating the capacitance  formed between
the transmission reference electrode 412 and  space is
the same as in the case of Fig. 4 (Expression (12)),
and can be obtained as with the following Expression
(21).  [0149] Expression (21) _ Ctg=8 x 8.854 x 10-12
x 2. 5 x 10-2 =1.8 [pF]    (21)  [0150] The value of
Cti 417-3 (Cti 517-3 in Fig. 9) can be  considered to
be equivalent to Ctb 417-1 (Ctb 517-1 in Fig.  9), as
shown next. [0151]  Cti = Ctb = 0.35 [pF]  [0152] The
parameters of the reception device 420 (reception  



device 520 in Fig. 9) can also be set the same as with
the  parameters of the transmission device 410 as
follows, by  setting the configuration of the
electrodes (size, placement,  etc.) so as to be the
same as with the transmission device  410. [0153]  Cre
= Cte = 3.5 [pF]  Crb = Ctb = 0.35 [pF]  Crh = Cth =
0.35 [pF] 67  S06P0887  Crg = Ctg = 1.8 [pF] Cri = Cti
= 0.35 [pF]  [0154] Also, for the sake of description,
we will say that the  communication medium 430 (the
connection line 530 in Fig. 9  is an object around the
size of a human body, and having  properties close to
those of a human body. We will further  say that the
electrical resistance at the position of the
reception signal electrode 421 from the position of
the  transmission signal electrode 411 of the
communication  medium 430 (the position of the
reception signal electrode  521 from the position of
the transmission signal electrode  511 in Fig. 9) is 1
[MCI], and that the values of Rm. 431 and  Rm 433 (Rm
531 and Rm 533 in Fig. 9) are each 500 [K0].  Also, we
will say that the value of the capacitance Cm 432  (Cm
532 in Fig. 9) formed between the communication medium



430 and space is 100 [pF]. [0155]  Further, we will
say that the signal source 413-1 (the  signal source
513-1 in Fig. 9) is sine waves having a  maximum value
of 1 [V] and that the frequency is 10 [Mhz].  [0156]
Performing simulation using the above parameters
yields  simulation results for reception signals
having a waveform  such as shown in Fig. 11. With the
graph shown in Fig. 11, - 68  S06P0887  the vertical
axis represents the voltage at both ends of the  Rr
423-1 (Rr 523-1) which is the reception load of the
reception device 420 (reception device 520 in Fig. 9),
and  the horizontal axis represents time. As indicated
by the  arrows 552 in Fig. 11, the difference observed
between the  maximum value A and the minimum value B
of the waveform of  the reception signals (difference
between peak values) is  around 10 [RV]. Accordingly,
amplifying this with an  amplifier having a sufficient
gain (detector 423-2) enables  the transmission side
signals (the signals generated at the  signal source
413-1) to be reproduced at the reception side.  [0157]
As described above, the communication system to which
present invention has been applied does not need a
physical  reference point path, and communication can
be realized with  the communication signal conveyance
path alone, so a  



communication environment which is not restricted by
the  usage environment, can be easily provided. [0158]
Next, the placement of the electrodes in the devices
will be described. As described above, the electrodes
each  have different roles, and from capacitance with
regard to  the communication medium or to space. That
is to say, the  electrodes each electrostatically
couple with different  partners, and operate using the
electrostatic coupling. - 69  S06P0887  Accordingly,
way in which the electrodes are placed is an
extremely important factor in effective electrostatic
coupling of the electrodes with the target objects.
[0159] ]  For example, with the communication system
400 shown in Fig. 5, there is the need to pace the
electrodes according  to the following conditions in
order to efficiently  communicate between the
transmission device 410 and the  reception device 420.
That is to say, there is the need to  satisfy the
conditions that, for example, the capacitance  between
the transmission signal electrode 411 and the
communication medium 430, and the capacitance between
the  reception signal electrode 421 and the
communication medium  422 are both sufficiently great,
that the capacitance  between the transmission
reference electrode 412 and space,  



and the capacitance between the reception reference
electrode 422 and space, are both sufficiently great,
that  the capacitance between the transmission signal
electrode  411 and the transmission reference
electrode 412 and the  capacitance between the
reception signal electrode 421 and  the reception
reference electrode 422 are as small as  possible, and
that the capacitance between the transmission  signal
electrode 411 and space and the capacitance between
the reception signal electrode 421 and space are as
small as  possible. - 70  S06P0887  [0160] Examples of
placement examples of the electrodes are  shown in
Fig. 12 through Fig. 18. Note that the electrode
placement examples described below can be applied to
either  the transmission device or the reception
device.  Accordingly, in the following, description
regarding the  r.eception device will be omitted, and
description will be  made regarding the transmission
device alone. Also, in the  event of applying the
examples shown below to the reception  device, the
transmission signal electrode is made to  correspond
to the reception signal electrode, and the
transmission reference electrode is made to correspond
to  the reception reference electrode. [0161]  In Fig.
12, the two electrodes of the transmission  



signal electrode 554 and transmission reference
electrode  555 are formed on the same flat face of a
casing 553. With  this configuration, the capacitance
between the electrodes  can be reduced as compared
with a case wherein the two  electrodes (transmission
signal electrode 554 and  transmission reference
electrode 555) are disposed facing  one another. In
the event of using a transmission device  with such a
configuration, only one of the two electrodes is
brought into proximity of the communication medium.
For  example, let us say that the casing 553 is formed
of two - 71  S06P0887  units and a hinge portion such
that the two units are connected by the hinge portion
so as to be capable of  assuming a relative angle, and
is a clamshell type cellular  telephone wherein the
casing 553 can be folded around the  middle portion in
the longitudinal direction on the hinge  portion.
Appling the electrode placement shown in Fig. 12  to
such a foldable-clamshell type cellular telephone
allows  for placement of one of the electrodes on the
back side of  the unit where the operation buttons are
situated, and the  other electrode on the back face of
the unit where the  display unit is situated. Due to
such a placement, the  electrode situated at the
operating button side unit is  covered by the user's
hand, and the electrode positioned on  the back face
of the display unit is placed facing space.  That is
to say, the two electrodes can be placed so as to  



satisfy the above-described conditions. [0162]  Fig.
13 illustrates an arrangement wherein the two
electrodes (transmission signal electrode 554 and
transmission reference electrode 555) are disposed
facing  one another across the casing 553. In this
case, the  electrostatic coupling of the two
electrodes is stronger  than in the case in Fig. 12,
but is suitable for a case  wherein the casing 553 is
relatively small. The two  electrodes in this case
should be placed so as to be as far - 72  S06P0887
away from each other as much as possible in the casing
553.  [0163] Fig. 14 illustrates an arrangement
wherein the two  electrodes (transmission signal
electrode 554 and  transmission reference electrode
555) are disposed on  opposing faces of the casing 553
but so as to not directly  face one another. The
electrostatic-coupling in this case  is smaller than
that of that shown in Fig. 13. [0164]  Fig. 15
illustrates an arrangement wherein the two  electrodes
(transmission signal electrode 554 and  transmission
reference electrode 555) are disposed  perpendicular
one to another. According to this  configuration, in
an application wherein the face of the  transmission
signal electrode 554 and the opposing face  



thereof come close to the communication medium,
electrostatic coupling with space remains for the side
face  (the face on which the transmission reference
electrode 555  is placed), so communication is
enabled. [0165]  Fig. 16 illustrates an arrangement
wherein the  placement shown in Fig. 13 is such that
the transmission  reference electrode 555, which is
one of the electrodes, is  placed within the casing
553. That is to say, as shown in  Fig. 16A, only the
transmission reference electrode 555 is - 73  S06P0887
provided within the casing 553. Fig. 16B is a diagram
illustrating an example of the electrode position as
viewed  from the face 556 in Fig. 16A. As shown in
Fig. 16B, the  transmission signal electrode 554 is
disposed on the surface  of the casing 553, with only
the transmission reference  electrode 555 positioned
within the casing 553. According  to this
configuration, even in the event that the casing 553
is broadly covered with the communication medium,
there is  space around the one electrode within the
casing 553, so  communication is enabled. [0166]  Fig.
17 illustrates an arrangement wherein the  placement
shown in Fig. 12 or Fig. 14 is such that the
transmission reference electrode 555, which is one of
the  electrodes, is placed within the casing 553. That
is to say,  



as shown in Fig. 17A, only the transmission reference
electrode 555 is provided within the casing 553. Fig.
17B is a diagram illustrating an example of the
electrode  position as viewed from the face 556 in
Fig. 17A. As shown  in Fig. 17B, the transmission
signal electrode 554 is  disposed on the surface of
the casing 553, with only the  transmission reference
electrode 555 positioned within the  casing 553.
According to this configuration, even in the  event
that the casing 553 is broadly covered with the
communication medium, there is space around the one -
74  S06P0887  electrode within the casing, so
communication is enabled.  [0167] Fig. 18 illustrates
an ar-rangement wherein the  placement shown in Fig.
15 is such that the transmission  reference electrode
555, which is one of the electrodes, is  placed within
the casing 553. That is to say, as shown in  Fig. 18A,
only the transmission reference electrode 555 is
provided within the casing 553. Fig. 18B is a diagram
illustrating an example of the electrode position as
viewed  from the face 556 in Fig. 18A. As shown in
Fig. 18B, the  transmission signal electrode 554 is
disposed on the surface  of the casing 553, with only
the transmission reference  electrode 555 positioned
within the casing 553. According  to this
configuration, even in the event that the casing 553
is broadly covered with the communication medium,
there is  



space around the one electrode 555 within the casing,
so  communication is enabled. [0168]  All of the
electrode placements described above have  been made
such that one electrode is closer to the
communication medium than the other electrode, and
such that  the electrostatic coupling with space of
the one electrode  is strengthened. Also, each
placement is preferably made  such that the
electrostatic coupling between the two  electrodes is
weakened. - 75  SO6P0887  [0169] The transmission
device or reception device may be  assembled into some
sort of casing. With the equipment  according to the
present invention, there are at least two  electrodes,
and these are in an electrically insulated state,  so
the casing is formed of an insulator having a certain
thickness. -Fig. 19 is cross-sectional views of around
the  transmission signal electrode. The transmission
reference  electrode, reference signal electrode, and
reception  reference electrode, are all of similar
configuration as the  transmission signal electrode,
and accordingly the following  description can be
applied thereto. Accordingly, description thereof will
be omitted.  [0170] Fig. 19A illustrates a
cross-sectional view of around  



the electrode. The casing 563 and casing 564 will
always  have a physical thickness (d [m]), indicated
by the arrows  565, so there will be a gap between the
electrode and  communication medium (e.g.,
transmission electrode 561 and  communication medium
562), or between the electrode and  space, that is
equivalent to this thickness, at the very  least. As
can be understood from the description so far,  the
capacitance is generally better to be increased
between  the electrode and communication medium or
between the  electrode and space. 76  SO6P0887  [0171]
Now, let us consider a case wherein the communication
medium 562 is in close contact with the casing 563 and
the  casing 564. The capacitance C between the
transmission  reference electrode 561 and
communication medium 562 in this  case can be obtained
by Expression (9), so the following  Expression (22)
holds.  [0172]  Expression (22) G= r X EO) x d [F] ...
(22)  [0173] Here, 60 represents permittivity in a
vacuum, which is  the fixed value of 8.854 x 10-12
[F/m]. er represents the  relative permittivity in
this case, and S the surface area  of the transmission
signal electrode 561. Disposing a  



dielectric material having a high relative
permittivity in  the space 566 formed above the
transmission signal electrode  561 increases the
capacitance, and accordingly performance  can be
improved. [0174]  Capacitance can also be increased
regarding the  surrounding space. Note that in the
case of Fig. 19A, the  dielectric material is inserted
in the thickens portion of  the casing (indicated by
arrows 565), but this is not - 77  SO6P0887
indispensable, and may be at an arbitrary position.
[0175]  Conversely, Fig. 19B illustrates an example of
a case  wherein the electrode is embedded within the
casing. In Fig.  19B, the transmission signal
electrode 561 is positioned so  as to be embedded
within the casing 567 (so as to be a part  of the
:easing 567). This way, at the same time-the
communication medium 562 comes into contact with the
casing  567, the communication medium 562 also comes
into contact  with the transmission signal electrode
561. Also, an  insulation layer may be formed on the
surface of the  transmission signal electrode 561, so
as to realize a non- contact state between the
communication medium 562 and the  transmission signal
electrode 561. [0176]  Fig. 19C illustrates a state
wherein, as compared with  



that in Fig. 19B, the casing 567 is formed in a
recessed  shape such that there is a thickness d' to
the surface of  the electrode, and the transmission
signal electrode 561 is  embedded therein. In the
event that the casing is  integrally formed, this
technique can suppress manufacturing  costs and parts
costs, and easily increase capacitance.  [0177]
According to the above description, in a case wherein
multiple electrodes are placed on a single plane such
as - 78  S06P0887  shown in Fig. 12, communication can
be performed by generating potential difference
between the electrodes since  the coupling of the
transmission signal electrode 554 as to  the
communication medium is stronger even incases wherein
both the transmission signal electrode 554 and the
transmission reference electrode 555 couple with the
communication medium, by inserting a dielectric matter
to  the transmission signal electrode 554 side (or by
inserting  a dielectric matter having higher
permittivity than the  transmission signal reference
electrode 555 side to the  transmission signal
electrode 554 side). [0178]  Next, description will be
made regarding the size of  the electrodes. While
there is the need for at least the  transmission
reference electrode and reception reference  electrode
to form sufficient capacitance with space in order  



to obtain sufficient potential for the communication
medium,  the transmission signal electrode and
reception signal  electrode can be formed to a
suitable size, taking into  consideration the
electrostatic coupling thereof with the  communication
medium, and the nature of signals to be sent  over the
communication medium. Accordingly, normally, the
larger the transmission reference electrode is made to
be  than the transmission signal electrode, the larger
the  reception reference electrode is made to be than
the - 79  S06P0887  reception signal electrode.
However, relations other than  this may be employed so
long as signals sufficient for  communication can be
obtained. [0179]  Particularly, in the event of
matching the size of the  transmission reference
electrode with the size of the  transmission signal
electrode, and the sizs of the reception  reference
electrode with the size of the reception signal
electrode, these electrodes can be viewed as having
mutually  equivalent properties from a reference point
at a point of  infinity. Accordingly, a feature
thereof is that equivalent  communication performance
can be obtained regardless of  which electrode is used
as the reference electrode (signal  electrode) (an
arrangement wherein the reference electrode  and
signal electrode are interchangeable). [0180]  



In other words, in the event of a design wherein the
size of the reference electrode and signal electrode
are  different from each other, there is the feature
that  communication can be enable only in the event
that one  electrode (the electrode set to be the
signal electrode) is  brought into proximity of the
communication medium. [0181]  Next, shielding of the
circuit will be described. While in the above, the
transmission unit and reception unit 80  S06P0887  and
the like, other than the electrodes, have been
considered to be transparent existences, as far as the
physical configuration of the communication system
goes, in  reality, these are generally configured of
electronic parts,  in order to realize this
communication system. Electronic  parts are configured
of substances having some sort of  electric nature,
such-as conductivity, permittivity, or the  like, and
since these are present in the vicinity of the
electrodes, there will be some sort of effect
thereupon.  With the present invention, spatial
capacitance and the like  brings various effects, so
the electronic circuits mounted on the boards are also
subject to such effects. Accordingly,  in the event
that more stable operations are desired, the  entirety
is preferably shielded with a conductor. [0182]  While
a shielded conductor can normally be though to be  



connected to the transmission reference electrode or
reception reference electrode which forms the
reference  potential of a transmission/reception
device, this may be  connected to the transmission
signal electrode or reception  signal electrode, as
long as there are no problems in  operation. The
conductor itself of this shield has a  physical size,
so along the line of the principle described  so far,
there is the need to take into consideration the  fact
that operations are made under the mutual relation
with - 81  S06PO887  the other electrodes,
communication medium, and space. [0183]  Fig. 20
illustrates an exemplary embodiment thereof.  This
example assumes that the equipment runs on batteries,
with electronic parts including a battery being stored
within a shield case 571, also serving as a reference
-electrode. An electrode 572 is a signs-! electrode.
[0184]  Next, description will be made regarding the
communication medium. While the examples so far has
been  made primarily regarding examples of conductors,
communication may be made with dielectric matter
having no  conductivity as well. This is since an
electric field  injected from the transmission signal
electrode to the  communication medium is propagated
by the polarization  effect of the dielectric matter. 



[0185]  Specifically, while metals such as electric
lines or  the like can be conceived as conductors, and
pure water or  the like as dielectric matter,
communication can also be  made with organisms, normal
saline solution, and so forth,  having both natures.
Also, vacuums and the atmosphere have  permittivity,
and accordingly allow communication as a
communication medium. [0186] - 82  S06P0887  Next,
noise will be described. In the air, the potential
fluctuates due to various factors, such as noise  from
AC power sources, fluorescent lamps, various home
appliances and electrical equipment, charged particles
in  the air, and so forth. While such potential
fluctuation has  been ignored so far, these noises are
imposed on the various  components of the-transmission
device, communication medium,  and reception device.
[0187]  Fig. 21 is a schematic diagram illustrating
the  communication system 100 shown in Fig. 100 as an
equivalent  circuit including noise components. That
is to say, with  the communication system 600 shown in
Fig. 21 which  corresponds to the communication system
shown in Fig. 9, the  transmission device 610 of the
communication system 600  corresponds to the
transmission device 510 of the  



communication system 500, the reception device 620
corresponds to the reception device 520, and the
connection  line 630 corresponds to the connection
line 630. [0188]  In the transmission device 610, the
signal source 613-1,  in-transmission-device reference
point 613-2, Cte 614, Ctg  615, reference point 616-1,
reference point 616-2, Ctb 617-1,  Cth 617-2, and Cti
617-3, correspond to the signal source  513-1,
in-transmission-device reference point 513-2, Cte 514,
- 83  S06P0887  Ctg 515, reference point 516-1,
reference point 516-2, Ctb  517-1, Cth 517-2, and Cti
517-3, of the transmission device  510, respectively.
What is different from Fig. 9 is that  the
transmission device 610 has two signal sources of
noise  641 and noise 642 provided between the Ctg 615
and reference  point 616-1, and between the Cth 617-2
and reference point  616-2, respectively. [0189]  In
the reception device 620, the Rr 623-1, detector
623-2, in-reception-device reference point 623-3, Cre
624,  reference point 626-1, reference point 626-2,
Crb 627-1, Crh  627-2, and Cri 627-3, correspond to
the Rr 523-1, detector  523-2, in-reception-device
reference point 523-3, Cre 524,  Ctg 525, reference
point 526-1, reference point 526-2, Crb  527-1, Crh
527-2, and Cri 527-3, of the reception device 520,
respectively. What is different from Fig. 9 is that
the  



reception device 620 has two signal sources of noise
644 and  noise 645 provided between the Crh 627-2 and
reference point  626-2, and between the Crg 625 and
reference point 626-1,  respectively. [0190]  In the
connection line 630, Rm 631, Cm 632, Rm 633, and
reference point 636, correspond to the Rm 531, Cm 532,
Rm  533, and reference point 536, of the connection
line 530,  respectively. What is different from Fig. 9
is that the - 84  S06P0887  connection line 630 has a
noise 643 signal source provided  between Cm 532 and
the reference point 536. [0191]  Each of the devices
operate based on the in- transmission-device reference
point '613-2, which is the  ground electrode of each,
and the in-reception-device  reference point 623-2
thereof, so as long as the noise  imposed thereupon is
of the same relative component between  the
transmission device, communication medium, and
reception  device, there is no effect on operations.
On the other hand,  in cases wherein there is distance
between the devices, or  under environments with much
noise, there is a higher  possibility that there will
be relative difference in noise  between the devices.
That means that the behavior of noise  641 through
noise 645 will differ. Even this difference is  not
problematic as long as there is no temporal
fluctuation,  



since the relative difference of signal levels to be
used can be transmitted, but in the event that the
fluctuation  frequency of the noise overlaps the
frequency band being  used, there is need to determine
the frequency and signal  level to be used taking into
consideration the noise  properties. In other words,
the communication system 600 is  resistant to noise
components, does not need a physical  reference point
path, and can realize communication only  with the
communication signal conveyance path, simply by 85
S06P0887  setting the frequency and signal level to be
used while taking into consideration noise properties,
so a  communication environment which is not
restricted by the  usage environment can be easily
provided. [0192]  Next, the influence of the magnitude
of distance  between the transmission device and
reception device on  communication will be described.
As described above,  according to the principle of the
present invention, as long  as sufficient capacitance
can be formed in the space between  the transmission
reference electrode and reception reference
electrode, there is no need for a path through the
earth  around between the transmission and reception
devices, or  other electrical paths, and the system
not dependent on the  distance between the
transmission signal electrode and the  reception
signal electrode. Accordingly, for example, as  



with the communication system 700 shown in Fig. 22,
the  transmission device 710 and reception device 720
can be  placed at a long distance, and communication
is enabled by  electrostatically coupling the
transmission signal electrode  711 and reception
signal electrode 721 with the  communication medium
730 having sufficient conductivity or  permittivity.
At this time, the transmission reference  electrode
712 effects electrostatic coupling with the space
outside the transmission device 710, and the reception
- 86  S06P0887  reference electrode 722 effects
electrostatic coupling with  the space outside the
reception device 720. Accordingly,  there is no need
for electrostatic coupling between the  transmission
reference electrode 712 and the reception  reference
electrode 722. However, as the communication  medium
730 becomes longer and greater, capacitance as to the
space also-increases, which needs to be taken into-
consideration at the time of determining the
parameters.  [0193] Note that the communication system
700 shown in Fig. 22  is a system corresponding to the
communication system 100  shown in Fig. 1, wherein the
transmission device 710  corresponds to the
transmission device 110, the reception  device 720
corresponds to the reception device 120, and the
communication medium 730 corresponds to the
communication  medium 130. 



[0194]  In the transmission device 710, the
transmission signal  electrode 711, transmission
reference electrode 712, and  signal source 713-1,
correspond to the transmission signal  electrode 111,
transmission reference electrode 112, and  signal
source 113 (or a part thereof), respectively. In the
same way, in the reception device 720, the reception
signal  electrode 721, reception reference electrode
722, and signal  source 723-1, correspond to the
reception signal electrode - 87  S06PO887  121,
reception reference electrode 122, and signal source
123 (or a part thereof), respectively. [0195]
Accordingly, description of these components will be
omitted. [0196]  As described above, the-communication
system 700 does  not need a physical reference point
path, and can realize  communication only with the
communication signal conveyance  path, so a
communication environment which is not restricted  by
the usage environment can be easily provided. [0197]
While description has been made above that the
transmission signal electrode and reception signal
electrode  are not in contact with the communication
medium,  arrangements may be made not restricted to
this, and the  



transmission signal electrode and reception signal
electrode  may be connected with a communication
medium having  conductivity, as long as sufficient
capacitance can be  obtained between the transmission
reference electrode and  reception reference electrode
with the space around the  respective devices. [0198]
Fig. 23 is a schematic diagram for describing an
example of a communication system wherein the
transmission 88  S06P0887  reference electrode and
reception reference electrode are  connected via the
communication medium. [0199]  In Fig. 23, the
communication system 740 is a system  corresponding to
the communication system 700 shown in Fig.  22. Note
that with the communication system 740 however,  the
transmission device 710 does not have a transmission
.signal electrode 711, and the transmission device 710
and  the communication medium 730 are connected by a
contact  point 741. In the same way, the reception
device 720 in the  communication system 740 does not
have a reception signal  electrode 721, and the
reception device 710 and the  communication medium 730
are connected by a contact point  742. [0200]  While a
normal cable communication system is configured  



having at least two signal lines, with communication
being  performed using the relative difference in the
signal levels,  the present invention allows
communication to be performed  with a single signal
line. [0201]  That is to say, the communication system
740 also does  not need a physical reference point
path, and can realize  communication only with the
communication signal conveyance  path, so a
communication environment which is not restricted - 89
S06P0887  by the usage environment can be easily
provided. [0202]  Next, a specific application example
of the above  communication system will be described.
For example, the  communication system such as
described above can use an  organism as the
communication medium. Fig. 24 is a  schematic diagram
illustrating an example of a communication  system in
a case of performing communication via a human  body.
In Fig. 24, the communication system 750 is a system
wherein music data is transmitted from a transmission
device  760 attached to an arm of a human body, and
the music data  is received by a reception device 770
attached to the head  of the human body and converted
into audio, so as to be  output for the user to listen
to. This communication system  750 is a system
corresponding to the above-described  communication
systems (e.g., communication system 100), and  



the transmission device 760 and reception device 770
correspond to the transmission device 110 and
reception  device 120, respectively. Also, in the
communication system  750, the human body 780 is the
communication medium,  corresponding to the
communication medium 130 in Fig. 1.  [0203] That is to
say, the transmission device 760 has a  transmission
signal electrode 761, transmission reference
electrode 762, and transmission unit 763, each
corresponding 90  SO6P0887  to the transmission signal
electrode 111, transmission reference electrode 112,
and transmission unit 113, shown in  Fig. 1. Also, the
transmission device 770 has a reception  signal
electrode 771, reception reference electrode 772, and
reception unit 773, each corresponding to the
reception  signal electrode 121, reception reference
electrode 122, and  reception unit 123, shown in Fig.
1.  [0204]  Accordingly, the transmission device 760
and reception  device 770 are disposed such that the
transmission signal  electrode 761 and the reception
signal electrode 771 are in  contact with or close to
the human body 780 which is the  communication medium.
That transmission reference electrode  762 and the
reception reference electrode 772 only have to  be in
contact with space, so coupling with earth nearby and
coupling between the transmission and reception
devices (or  



electrodes) is unnecessary. [0205]  Fig. 25 is a
diagram for describing another example for  realizing
the communication system 750. In Fig. 25, the
reception device 770 is in contact with (or close to)
the  bottom of the feet of the human body 780, and
communication  is performed with the transmission
device 760 attached to an  arm of the human body 780.
In this case as well, the  transmission signal
electrode 761 and the reception signal - 91  S06P0887
electrode 771 are disposed so as to be in contact with
(or  close to) the human body 780 which is the
communication  medium, and the transmission reference
electrode 762 and the  reception reference electrode
772 are provided facing space.  This is in particular
an application example which would be  impossible to
realize with techniques used heretofore which  use the
earth as a communication path. [0206]  That is to say,
the communication system 750 as  described above does
not need a physical reference point  path, and can
realize communication only with the  communication
signal conveyance path, so a communication
environment which is not restricted by the usage
environment  can be easily provided. [0207]  With such
a communication system, there is no  



particular restriction on the modulation method for
signals  to be sent over the communication medium as
long as both the  transmission device and the
reception device can handle it,  so an optimal method
can be selected based on the overall  system
properties of the communication system. Specific
examples of modulation methods include analog signals
subjected to base band, amplitude modulation, or
frequency  modulation, or digital signals subjected to
base band,  amplitude modulation, frequency
modulation, or phase - 92  S06P0887  modulation, and
any one of these, or a combination of a plurality
thereof, may be used.  [0208] Further, an arrangement
may be made with such a  communication system wherein
one communication medium is  used to establish
multiple communications, with full-duplex -
communication or communication between-multiple
communication devices of a single communication
medium, or  the like, being realized. [0209]  Examples
of methods for realizing such multiplex  communication
will be described. A first is to apply spread
spectrum technology. In this case, frequency bandwidth
and  a predetermined time-sequence code are determined
between  the transmission device and the reception
device. The  transmission device changes the original
signal within this  



frequency bandwidth with regard to frequency according
to  the time-sequence code, and spreads the signals
over the  entire frequency band before transmitting.
The reception  device receives the spread components,
and then integrates  the received signals so as to
decode the received signals.  [0210] The advantages of
frequency spreading will be described.  According to
the Shannon-Hartley channel capacity theorem,  the
following Expression holds. 93  SO6P0887  [0211]
Expression (23) G=B x 1092 (1 + N ) [bps] ... (23)
[02121 Here, C [bps] represents channel capacity,
representing  the theoretically-greatest data rate
which can be sent over  the communication path. B [Hz]
represents the channel bandwidth, and S/N represents
the signal/noise electric  power ratio (SN ratio). A
Maclaurin expansion of the above  Expression for a low
S/N ration allows the above Expression  (23) to be
approximated as in the following Expression (24).
[0213] Expression (24) G_ N x B [bps] ... (24)  [0214]
Accordingly, it we say that the S/N ratio is at a
level  



of the noise floor or lower, S/N << 1 holds, but the
channel  capacity C can be raised to a desired level
by widening the  channel bandwidth B. [0215]  Setting
a different time-sequence code for each  communication
path, and differentiating the behavior of  frequency
spreading, allows frequency spreading without 94
S06PO887  mutual interference, and crosstalk is
eliminated, so multiple communications can be held
simultaneously.  [0216] Fig. 26 is a diagram
illustrating another configuration  example of a
communication system to which the present  invention
is applied. With the communication system shown  in
Fig. 26, four transmission devices 810-1 through 810-4
and five reception devices 820-1 through 820-5 perform
multiple communication over the communication medium
830.  [0217] The transmission device 810-1 corresponds
to the  transmission device 110 in Fig. 1, having a
transmission  signal electrode 811 and transmission
reference electrode  812, and further has an original
signal supply unit 813,  multiplier 814, spread signal
supply unit 815, and amplifier  816, as a
configuration corresponding to the transmission  unit
113. [0218]  



The original signal supply unit 813 supplies original
signals, which are signals prior to frequency
spreading, to  the multiplier 814, the spread signal
supply unit 815  supplies spread signals for spreading
the frequency to the  multiplier 814. Note that there
are two representative  types of spreading with spread
signals, which are direct  sequence (hereafter
referred to as "DS"), and frequency - 95  S06P0887
hopping (hereafter referred to as "FH"). The DS method
is a  method wherein the aforementioned time-sequence
code with a  frequency component higher than that of
the original signal  at least, is multiplied at the
multiplier 814, and the multiplication results are
carried by a predetermined  carrier wave, amplified at
the amplifier 815, and then  output. [0219]  Also, the
FH method changes the frequency of the  carrier wave
with the above time-sequence code so as to be  used as
spread signals, which are multiplied with the
original signal supplied from the original signal
supply  unit 813 at the multiplier 814, amplified at
the amplifier  815, and then output. One output of the
multiplier 815 is  connected to the transmission
signal electrode 811, and the  other is connected to
the transmission reference electrode  812. [0220]  



The transmission device 810-2 through transmission
device 810-4 are of the same configuration, and the
description of the above transmission device 810-1 is
applicable thereto, so description thereof will be
omitted.  [0221] The reception device 820-1
corresponds to the reception  device 120 in Fig. 1,
having a reception signal electrode - 96  S06P0887
821 and reception reference electrode 822, and further
has  an amplifier 823, multiplier 824, spread signal
supply unit  825, and an original signal supply unit
826, as a configuration corresponding to the
transmission unit 123.  [0222] The reception device
820-1 first restores electric  signals based on the
method of the invention, and then  restores the
original signals (signals supplied from the  original
signal supply unit 813) by signal processing  reverse
to that of the transmission device 810-1. [0223]  Fig.
27 shows a frequency spectrum according to this
method. The horizontal axis represents frequency, and
the  vertical axis represents energy. The spectrum 841
is a  spectrum of a type wherein the frequency is
fixed, and  energy is concentrated on a particular
frequency. With this  method, signals cannot be
restored if the energy thereof  drops below the noise
floor 843. On the other hand, the  



spectrum 842 represents a spectrum spread type
spectrum,  with energy spread over a wide frequency
band. The entire  rectangular area in the diagram can
be thought of as  representing the overall energy, so
the signals of the  spectrum 842 can be restored to
the original signals by  integrating the energy over
the entire frequency band and  communication can be
performed, despite the fact that the - 97  S06P0887
frequency components are all under the noise floor
843. [0224]  Performing communication with spectrum
spreading as  described above allows the communication
system 800 to  perform simultaneous communication
using the same  communication medium 830, as shown in
Fig. 26. As can be  seen in Fig. 26, path 831 through
path 835 represent  communication paths on the
communication medium 830. Also,  using spectrum spread
means that the communication system  800 can perform
many-to-one communication as indicated by  path 831
and path 832, and many-to-many communication.  [0225]
A second is to determined frequency bandwidths between
a transmission device and reception device, and
further  divide this into multiple regions, thereby
applying  frequency division means. In this case, the
transmission  device (or reception device) either
follows certain rules  for frequency allocation, or
detects. frequency bands that  



are available when starting communication and
allocates  frequency bands based on the detection
results. [0226]  Fig. 28 is a diagram illustrating
another configuration  example of a communication
system to which the present  invention is applied.
With the communication system 850  shown in Fig. 28,
four transmission devices 860-1 through ] - 98
S06P0887  860-4 and five reception devices 870-1
through 870-5 perform  multiplex communication over
the communication medium 880  using frequency division
means. [0227]  The transmission device 860-1
corresponds to the  transmission device 110 in Fig. 1,
having a transmission  signal electrode 861 and
transmission reference electrode  862, and further has
an original signal supply unit 863, a  multiplier 864,
a frequency-variable oscillator 865, and an  amplifier
866, as a configuration corresponding to the
transmission unit 113. [0228]  Oscillation signals
generated by the frequency-variable  oscillator 865
having predetermined frequency component are
multiplied with the original signals supplied from the
original signal supply unit 863 at the multiplier 864,
amplified at the amplifier 866, and then output
(filtered as  



suitable). One output of the multiplier 866 is
connected to  the reception signal electrode 861, and
the other is  connected to the reception reference
electrode 862. [0229]  The reception device 860-2
through reception device  860-4 are of the same
configuration, and the description of  the above
reception device 860-1 is applicable thereto, so
description thereof will be omitted. - 99  S06P0887
[0230] The reception device 870-1 corresponds to the
reception  device 120 in Fig. 1, having a reception
signal electrode  871 and reception reference
electrode 872, and further has  an amplifier 873,
multiplier 874, frequency variable  oscillator 875,
and an original signal supply unit 876, as a
configuration corresponding to the transmission unit
123.  [0231] The reception device 870-1 first restores
electric  signals based on the method of the
invention, and then  restores the original signals
(signals supplied from the  original signal supply
unit 863) by processing reverse to  that of the
transmission device 860-1. [0232]  Fig. 29 shows a
frequency spectrum according to this  method. The
horizontal axis represents frequency, and the
vertical axis represents energy. Note that in order to



facilitate description, an example is shown wherein
the  entire frequency bandwidth 890 (BW) has been
divided into  five bandwidths 891 through 895 (FW).
The frequency bands  thus divided are used for
communication on differing  communication paths. That
is to say, the transmission  device 860 (reception
device 870) of the communication  system 850 uses
frequency bands differing for each  communication
path, so that crosstalk is suppressed and - 100
S06P0887  multiple communications can be
simultaneously performed over  a single communication
medium 880, as shown in Fig. 28. In  Fig. 28, path 881
through path 885 represent communication  paths on the
communication medium 880. Also, using frequency
division means that the communication system 850  can
perform many-to-one communication as indicated by path
881 and path 882, and many-to-many communication.
[0233]  Now, description has been made with the
communication  system 850 (transmission device 860 or
reception device 870)  being divided into five
bandwidths 891 through 895, but the  number of
divisions is not restricted at all, and each of  the
bandwidths may be of differing sizes. [0234]  A third
is a method applying time division, wherein
communication time between the transmission device and
reception device is divided into multiple times. In
this  



case, the transmission device (or reception device)
either  follows certain rules for time division, or
detects time  regions that are available when starting
communication and  performs communication time
division based on the detection  results. [0235]  Fig.
30 is a diagram illustrating another configuration
example of a communication system to which the present
{ 101  S06P0887  invention is applied. With the
communication system 900 shown in Fig. 30, four
transmission devices 910-1 through  910-4 and five
reception devices 920-1 through 920-5 perform
multiplex communication over the communication medium
930  using time division. [0236]  The transmission
device 910-1 corresponds to the  transmission device
110 in Fig. 1, having a transmission  signal electrode
911 and transmission reference electrode  912, and
further has a time control unit 913, a multiplier
914, an oscillator 915, and an amplifier 916, as a
configuration corresponding to the transmission unit
113.  [0237] The time control unit 913 outputs
original signals at a  predetermined time. The
multiplier 914 multiplies the  original signals with
the oscillation signals generated by  



the oscillator 915, which are then output from the
amplifier  916 (filtered as suitable). One output of
the multiplier  916 is connected to the reception
signal electrode 911, and  the other is connected to
the reception reference electrode  912. [0238]  The
reception device 910-2 through reception device  910-4
are of the same configuration, and the description of
the above reception device 910-1 is applicable
thereto, so 102  S06P0887  description thereof will be
omitted. [0239]  The reception device 920-1
corresponds to the reception  device 120 in Fig. 1,
having a reception signal electrode  921 and reception
reference electrode 922, and further has  an amplifier
923, multiplier 924, oscillator 925, and an  original
signal supply unit 926, as a configuration
corresponding to the transmission unit 123. [0240]
The reception device 920-1 first restores electric
signals based on the method of the invention, and then
restores the original signals (signals supplied from
the  original signal supply unit 913) by signal
processing  reverse to that of the transmission device
920-1. [0241]  Fig. 31 shows a spectrum on a time axis
according to  



this method. The horizontal axis represents time, and
the  vertical axis represents energy. Note that in
order to  facilitate description, an example is shown
wherein the  entirety has been divided into five time
regions 941 through  945, but in reality, subsequent
time regions continue in the  same way. The time
regions thus divided are used for  communication on
differing communication paths. That is to  say, the
transmission device 910 (reception device 920) of  the
communication system 900 uses time regions differing
for 103  S06P0887  each communication path, so that
crosstalk is suppressed and  multiple communications
can be performed over a single  communication medium
930, as shown in Fig. 30. In Fig. 30,  path 931
through path 935 represent communication paths on  the
communication medium 930. Also, using time division
means that the communication system 900 can perform
many-to- one communication as indicated by path-931
and path 932, and  many-to-many communication. [0242]
Now, the time widths of the time regions which the
communication system 900 (transmission device 910 or
reception device 920) performs division of may be
different  from each other. [0243]  Further, as a
method other than the above-described,  two or more of
the first through third communication methods  



may be combined. [0244]  The fact that.the
transmission device and reception  device can perform
simultaneous communication with multiple  other
devices is particularly important with particular
applications. For example, assuming application to
tickets  for mass transit systems, various handy
applications can be  made, such as at the time of a
user having both a device A  holding information of a
pass and a device B having an 104  S06P0887
electronic money function pasting through an automatic
wicket, communication can be simultaneously made with
both  device A and device B by using a method such as
described  above, so in the event that the route which
the user has  used includes a section other than that
covered by the pass  of the user, the difference in
fee can be deducted from the  electronic money-in the
device B. .  [0245] The flow of communication
processing executed in the  communication between the
transmission device and reception  device such as
described above will be described with  reference to
the flowchart shown in Fig. 32, by way of an  example
of the transmission device 110 and reception device
120 of the communication system 100 shown in Fig. 1.
[0246]  In step Si, the transmission device 113 of the



transmission device 110 generates a signal to be
transmitted,  and in step S2, the generated signal is
transmitted onto the  communication medium 130 via the
transmission signal  electrode 111. The transmission
unit 113 of the transmission device transmitting the
signal ends  communication processing. The signal
transmitted form the  transmission device 110 is
supplied to the reception device  120 via the
communication medium 130. The reception unit  123 of
the reception device 120 receives the signal via the -
105  S06P0887  reception signal electrode 121 in step
S21, and in step s22  outputs the received signal. The
reception unit 123 which  has output the received
signal ends the communication processing.  [0247]  As
described above, the transmission device 110 and the
reception device 120 do not need to have a closed
circuit  configured using reference electrodes, and
stable  communication processing can be easily
performed without  being affected by the environment,
simply by exchanging  signals via the signal
electrodes. Note that the structure  of communication
processing is simple, so the communication  system 100
can be easily used along with a wide variety of
communication methods, such as modulation, encoding,
encryption, multiplexing, and so forth. [0248]  



Now, while description has been made in the above
communication system that the transmission device and
the  reception device are configured as separate
entities, other  arrangements may be made, and the
communication system may  be configured using a
transmission/reception device having  both functions
of the transmission device and the reception  device.
[0249]  Fig. 33 is a diagram illustrating another
configuration - 106  S06P0887  example of the
communication system to which the present invention is
applied.  [0250] In Fig. 33, the communication system
950 has a  transmission/reception device 961, a
transmission/reception  device 962, and a
communication medium 130. The  communication- system
950 is a system wherein the - transmission/reception
device 961 and the  transmission/reception device 962
bi-directionally exchange  signals via the
communication medium 130. [0251]  The
transmission/reception device 961 has the
configuration of both a transmission unit 110 the same
as  the transmission device 110 in Fig. 1, and a
reception unit  the same as the reception device 120.
That is to say, the  transmission/reception device 961
has a transmission  



electrode 111, transmission reference electrode 112,
transmission unit 113, reception electrode 121,
reception  reference electrode 122, and reception unit
123. [0252]  That is to say, the
transmission/reception device 961  transmits signals
over the communication medium 130 using  the
transmission unit 110, and receives signals supplied
thereto via the communication medium 130 using the
reception  unit 120. As described above, multiplex
communication can - 107  S06PO887  be made with the
communication method of the present invention, so an
arrangement may be made wherein  communication by the
transmission unit 110 and communication  with the
reception unit 120 occur simultaneously (temporally
overlapping). [0253]  The
transmission/reception-device 962 has the same
configuration as the transmission/reception device
961, and  operates in the same way, so description
thereof will be  omitted. That is to say, the
transmission/reception device  961 and the
transmission/reception device 962 communicate
bi-directionally over the communication medium 130
with the  same method as each other. [0254]  Thus, the
communication system 950  (transmission/reception
device 961 and  



transmission/reception device 962) can easily realize
bi- directional communication not restricted by the
usage  environment. [0255]  Note that the
transmission/reception device 961 and the
transmission/reception device 962 may also be
electrically  connected to the communication medium by
transmission signal  electrodes and reception signals
electrodes, as with the  transmission device and
reception device described with - 108  S06P0887
reference to Fig. 23 (provided as a contact point 741
or contact point 742). Also, through description has
been made  regarding a configuration wherein the
transmission signal  electrode 111, transmission
reference electrode 112,  reception signal electrode
121, and reception reference  electrode 122, are
configured as mutually separate entities,  but
arrangements may be made not restricted to this, and
for  example, the transmission signal electrode 111
and the  reception signal electrode 121 may be
configured as a single  electrode, or the transmission
reference electrode 112 and  the reception reference
electrode 122 may be configured as a  single electrode
(such that the transmission unit 113 and  reception
unit 123 share signal electrodes or reference
electrodes). [0256]  Further, while description has
been made above that the  



devices of the communication system to which the
present  invention is applied (transmission device,
reception device,  and communication device) each have
the reference potential  within the device connected
to a reference electrode, but  arrangements may be
made not restricted to this, and for  example may be
configured of a differential circuit  operating under
two signals with different phases, or  connecting one
signal of a differential circuit to the  signal
electrode to effect transmission to the communication
- 109  S06P0887  medium, and connecting the other
signal of the differential  circuit to the reference
electrode, whereby transmission of  information can
also be enabled. [0257]  Next, a communication system
to which the present  invention is applied will be
described. First, description  will be made regarding
the -capacitance between the signal  electrode and
communication medium, with reference to Fig.  34. Fig.
34 is a schematic diagram for describing the  relation
between positional relation between the  transmission
signal electrode 111 of the transmission device  110
of the communication system 100 shown in Fig. 1 and
the  communication medium 130, and the capacitance
therebetween.  In Fig. 34, the transmission signal
electrode 111 is either  in contact or in proximity
with the communication medium 130  so as to form
capacitance Cte 214. For example, the  



transmission signal electrode 111 is in contact with
the  communication medium 130 across an insulating
layer. Or,  the transmission signal electrode 111 is
in close proximity  with the communication medium 130
via a layer of air. [0258]  In A in Fig. 34, the
transmission signal electrode 111  has the entire
contact surface thereof in contact with the  surface
of the communication medium 130 via an insulating
layer (or is in sufficiently close proximity with the
- 110  SO6F0887  communication medium via a layer of
air). That is to say,  in the example of A in Fig. 34,
the transmission signal  electrode 111 and the
communication medium 130 are in close  proximity with
a greater area, so as to form the capacitance  Cte
214. In this positional relation, the Cte 214 between
the transmission signal electrode 111 and the
communication  medium 130 is the greatest. [0259]
Conversely, in B in Fig. 34, the transmission signal
electrode 111 is away from the communication medium
130, as  indicated by the arrows. That is to say, in
the example of  B in Fig. 34, the distance between the
transmission signal  electrode 111 and the
communication medium 130 is greater as  compared with
the case of A in Fig. 34. Accordingly, the  value of
Cte 214 in the positional relation is smaller than  in
the case of A in Fig. 34. That is to say, the
magnitude  



of Cte 214 is dependent on the distance between the
transmission signal electrode 111 and the
communication  medium 130. [0260]  Also, in C in Fig.
34, the surface of the communication  medium 130 is a
curve, with only a part of the contact face  of the
transmission signal electrode 111 being in contact
with the surface of the communication medium 130 via
the  insulating layer (or is in sufficiently close
proximity via - 111  S06P0887  a layer of air). That
is to say, with the example in C in  Fig. 34, while
the transmission signal electrode ill and the
communication medium 130 are in close proximity as
with the  case in A in Fig. 34, the area in contact is
smaller as  compared with the case of A in Fig. 34.
That is to say, the  magnitude of Cte 214 depends not
only on the distance  between the transmission signal
electrode 111 and the  'communication medium 130, but
on a relative positional  relation of the two
including contact area and direction and  so forth as
well. [0261]  Accordingly, the correct value of Cte
214 cannot be  obtained simply be measuring the
distance between the  transmission device or reception
device and the  communication medium. In order to
obtain the value of Cte  214 more accurately, there is
the need to understand the  



relative positional relation (communication
environment)  between the device and the communication
medium. [0262]  Fig. 35 is a diagram illustrating a
configuration  example relating to an embodiment of
the communication  system to which the present
invention is applied.  [0263] The communication system
1000 shown in Fig. 35 is a  communication system
wherein a transmission device 1001 and - 112  S06PO887
a reception device 1002 perform communication via a
communication medium 1003 (for example the human body
of a  user), and is a communication system such as
described above,  wherein there is no need to
configure a closed circuit using  reference
electrodes, and stable communication processing
unaffected by the environment can be easily performed
simply  by exchanging signals via the signal
electrodes. That is to  say, the communication system
1000 is a communication system  which performs
communication with the same method as that of  the
communication system 100 shown in Fig. 1. [0264]  The
transmission device 1001 has a transmission unit  1011
for generating a transmission signal, a transmission
signal electrode 1012 which is one electrode of an
electrode  pair provided for the purpose of
transmitting the signal to  be transmitted via the
communication medium 1003, and a  



transmission reference electrode 1013 which is the
other  electrode of the electrode pair, and is a
device for  transmitting the signal to the reception
device 1002 via the  communication medium 1003. An
arrangement may be made  wherein the electrode of the
electrode pair in the  transmission device 1001 with
the stronger electrostatic  coupling to the
communication medium 1003 is the  transmission signal
electrode 1012, and the other is the  transmission
reference electrode 1003. The transmission - 113
S06P0887  unit 1011 is provided between the
transmission signal electrode 1012 and the
transmission reference electrode 1013,  and the
electrical signal (electric potential) to be
transferred to the reception device 1002 is applied
between  these electrodes. [0265]  Note that the
transmission signal electrode 1012 and the
transmission reference electrode 1013 illustrated in
Fig.  35 may be configured with multiple electrodes (a
group of  electrodes) arranged in an array on a flat
surface, for  example. The transmission unit 1011 can
control the  connection (connection and disconnection)
with each of the  multiple electrodes configured as
the transmission signal  electrode 1012 and
transmission reference electrode 1013. In other words,
by controlling the connection with each  electrode,
the transmission unit 1011 can control the  



surface area of the electrodes (for example, the area
that  the transmission signal electrode 1012 is in
contact with  the communication medium 1003 via an
insulation layer, or  that is in close proximity via a
layer of air), that is to  say, the transmission unit
1011 can control the capacitance  of the electrodes.
Note that an arrangement may be made  wherein the
transmission signal electrode 1012 and the
transmission reference electrode 1013 are each
configured  with one electrode. 114  S06P0887  [0266]
The transmission device 1001 further has a status
confirmation unit 1014 and a handling processing unit
1015.  [0267] The status confirmation unit 1014
performs processing  relating to the status regarding
communication of the  transmission device 1001, that
is to say, processing  relating to the confirmation of
the communication  environment of a relative position
relationship and so forth  of the transmission device
1001 and the communication medium  1003 or reception
device 1002, for example. The status  confirmation
unit 1014 has a current measurement unit 1021,  a
combined load calculating unit 1022, and a determining
unit 1024. [0268]  The current measurement unit 1021
is a processing unit  



for measuring the current value of the signal output
by the  transmission unit 1011 by measuring the
electric potential  of both ends of a resistor, for
example, as will be  described later. In other words,
the current measurement  unit 1021 measures the size
of current flowing between the  transmission signal
electrode 1012 and transmission  reference electrode
1013. The current measurement unit 1021  supplies the
measurement value (current value) thereof to  the
combined load calculating unit 1022. - 115  S06P0887
[0269] The combined load calculating unit 1022
calculates the  combined load of the transmission
device 1001 and  communication medium 1003, to be
described later, relating  to the transmission of the
transmission device 1001, based  on the measurement
value supplied from the current  measurement unit
1021, and supplies the calculation results  thereof to
the determining unit 1024. [0270]  The determining
unit 1024 determines the status of the  transmission
device 1001 based on the calculation results  thereof,
and decides the necessary content of handling
processing, based on the determined results thereof.
Then  the determining unit 1024 supplies the status
determining  results including the decided results
thereof to the  handling processing unit 1015, along
with information  



showing the combined load calculated by the combined
load  calculating unit 1022. [0271]  The handling
processing unit 1015 performs processing  relating to
control of the transmission unit 1011 according  to
the status confirmed by the status confirmation unit
1014.  The handling processing unit 1015 has a
transmission level  adjusting unit 1025, a capacitance
adjusting unit 1027, a  message display unit 1028, and
an information providing unit - 116  S06PO887  1029.
[0272]  The transmission level adjusting unit 1025
adjusts the  transmission level (output size) of the
transmission unit  1011, based on the status
determining results supplied by  the determining unit
1024 of the status confirmation unit  1014. Also, the
transmission level adjusting unit 1025  supplies the
status determining results supplied by the
determining unit 1024 of the status confirmation unit
1014  and the information showing combined load to the
capacitance  adjusting unit 1027, along with the
information showing the  set transmission level.
[0273]  The capacitance adjusting unit 1027 controls
the  connection with each of the multiple electrodes
configuring  the transmission signal electrode 1012
and the transmission  



unit 1011, based on the status determining results
supplied  via the transmission level adjusting unit
1025 so as to  adjust the capacitance of the
transmission signal electrode  1012 as to the
communication medium 1003. Also, the  capacitance
adjusting unit 1027 supplies the status  determining
results, information showing combined load, and
information showing transmission level to a message
display  unit 1028. [0274] 117  SO6P0887  The message
display unit 1028 has a display such as an  LCD
(Liquid Crystal Display), and displays messages or
images to the user on the display, based on the status
determining result supplied via the capacitance
adjusting  unit 1027. Also, the message display 1028
supplies the  status determining results, information
showing combined  load, and information showing
transmission level to an  information providing unit
1029. [0275]  The information providing unit 1029
controls the  transmission unit 1011 to provide
information showing  combined load and information
showing transmission levels to the reception device
1002, based on the status determining  results
supplied via the message display unit 1028. [0276]
The reception device 1002 has a reception unit 1031
for  



detecting a reception signal, a reception signal
electrode  1032 which is one electrode of an electrode
pair provided to  receive signals transmitted via the
communication medium  1003, and a reception reference
electrode 1033 which is the  other electrode of the
electrode pair thereof, and is a  device for receiving
signals transmitted from the  transmission device 1001
via the communication medium 1003.  An arrangement may
be made wherein the electrode of the  electrode pair
in the reception device 1002 with the - 118  S06P0887
stronger electrostatic coupling to the communication
medium  1003 is the reception signal electrode 1032,
and the other  is the reception reference electrode
1033. The reception  unit 1031 is provided between the
reception signal electrode  1032 and the reception
reference electrode 1033, detects the  electrical
signal (electric potential) generated between  these
electrodes by the signals transferred via the
communication medium 1003, converts the electrical
signal  thereof to a preferred electrical signal, and
restores the  electrical signal generated in the
transmission unit 1011 of  the transmission device
1001. [0277]  Note that the reception signal electrode
1032 and the  reception reference electrode 1033
illustrated in Fig. 35  may be configured with
multiple electrodes (a group of  electrodes) arranged
in an array on a flat surface, for  



example. The reception unit 1031 can control the
connection  (connection and disconnection) with each
of the multiple  electrodes configured as the
reception signal electrode 1032  and reception
reference electrode 1033. In other words, by
controlling the connection with each electrode, the
reception unit 1031 can control the surface area of
the  electrodes (for example, the area that the
reception signal  electrode 1032 is in contact with
the communication medium  1003), that is to say, the
reception unit 1031 can control 119  S06PO887  the
capacitance of the electrodes. Note that an
arrangement  may be made wherein the reception signal
electrode 1032 and  the reception reference electrode
1033 are each configured  with one electrode. [0278]
The reception device 1002 further has a status
confirmation unit 1034 and a handling processing unit
1035.  [0279] The status confirmation unit 1034
performs processing  relating to the status regarding
communication of the  reception device 1002, that is
to say, processing relating  to the confirmation of
the communication environment of a  relative position
relationship and so forth of the reception  device
1002 and the communication medium 1003 for example.
The status confirmation unit 1034 has a current
measurement  unit 1041, a combined load calculating
unit 1042, an  



information obtaining unit 1043, and a determining
unit 1044.  [0280] The current measurement unit 1041
is a processing unit  for measuring the current value
of the signal input into the  reception unit 1031
(reception signal), by applying a predetermined
voltage between the reception signal electrode  1032
and the reception reference electrode 1033 for
example,  to measure the electric potential of both
ends of a resistor,  regarding the voltage thereof, as
will be described later. - 120  SObPO887  In other
words, the current measurement unit 1041 measures  the
size of current flowing between the reception signal
electrode 1032 and reception reference elect-rode
1033. The  current measurement unit 1041 supplies the
measurement value  (current value) thereof to the
combined load calculating  unit 1042. [0281]  The
combined load calculating unit 1042 calculates the
combined load of the reception device 1002 and
communication  medium 1003, to be described later,
relating to the  reception of the reception device
1002, based on the  measurement value supplied from
the current measurement unit  1041, and supplies the
calculation results thereof to the  determining unit
1044. [0282]  The information obtaining unit 1043
controls the  



reception unit 1031 to obtain information showing the
combined load and information showing the transmission
level  which is transmitted (provided) via the
communication medium  1003 from the transmission
device 1001 with the processing  of the information
providing unit 1029, and supplies this to  the
determining unit 1044. [0283]  The determining unit
1044 determines the status of the  reception device
1002 based on calculation results supplied - 121
S06P0887  from the combined load calculating unit 1042
and at least  one of the information showing combined
load and information  showing transmission level which
are supplied from the  information obtaining unit
1043, and determines the  necessary content of
handling processing, based on the  decided results
thereof. Then the determining unit 1044  supplies the
status determining results including the decided
results thereof to the handling processing unit 1035.
[0284] The handling processing unit 1035 performs
processing  relating to control of the reception unit
1031 according to  the status confirmed by the status
confirmation unit 1034.  The handling processing unit
1035 has a reception gain  adjusting unit 1046, a
capacitance adjusting unit 1047, and  a message
display unit 1048. [0285]  



The reception gain adjusting unit 1046 adjusts
reception gain (reception sensitivity) of the
reception unit  1031, based on the status determining
results supplied from  the determining unit 1044 of
the status confirmation unit  1034. Also, the
reception gain adjusting unit 1046 supplies  the
status determining results supplied from the
determining  unit 1044 of the status confirmation unit
1034 to the  capacitance adjusting unit 1047. [0286]
122  S06P0887  The capacitance adjusting unit 1047
controls the connection with each of the multiple
electrodes configuring  the reception signal electrode
1032 and the reception unit  1031, based on the status
determining results supplied via  the reception gain
adjusting unit 1046 so as to adjust the  capacitance
of the reception signal electrode 1032 as to the
communication medium 3003. Also, the capacitance
adjusting - unit 1047 supplies the status determining
results to a  message display unit 1048. [0287]  The
message display unit 1048 has a display such as an
LCD, and displays messages or images to the user on
the  display, based on the status determining results
supplied  via the capacitance adjusting unit 1047.
[0288]  The communication medium 1003 may be
configured of: an  



electric conductor, a representative example of which
is  metal, such as copper, iron, aluminum, or the
like; a  dielectric material such as pure water,
rubber, glass, or  the like; or a compound material
having the nature of both a  conductor and a
dielectric substance, such as an organism,  an
electrolytic solution of saltwater, or the like. Note
that the communication medium 1003 is described here
as a  user (human body) of the transmission device
1001 and the  reception device 1002. --------- - ---
123  SO6P0887  [0289] Fig. 36 is a diagram
illustrating the communication  system 1000 in Fig. 35
with an equivalent circuit. However,  the equivalent
circuit in Fig. 36 only shows the elements of  the
communication system 1000 relating to the present
invention. In other words, in actuality, the
communication  system in Fig. 35 also includes
elements other than the  elements shown in Fig. 36,
but omits any elements not  necessary to the
description of the present invention.  [0290] In Fig.
36, the transmission device 1001 has a Vto 1051,  Cte
1053, Ctg 1054, and a combined load calculating unit
1022. This combined load calculating unit 1022 has an
Rtr  1056 and Vtr 1057. [0291]  



The Vto 1051 represents a signal source generating the
transmission signal, and shows the elements relating
to the  signal output of the transmission unit 1011.
The Cte 1053  illustrates capacitance of the
transmission signal electrode  1012 as to the
communication medium 1003. The Ctg 1054  illustrates
capacitance as to the space (reference point  1055) of
the transmission reference electrode 1013. The
reference point 1055 references an point of infinity
(virtual point) with the transmission reference
electrode  1013 as the reference, for example. - 124
S06P0887  [0292] The Rtr 1056 and Vtr 1057 of the
combined load  calculating unit 1022 illustrate a
configuration (resistance  and voltmeter) for
measuring current values flowing between  the
transmission signal electrode 1012 and transmission
reference electrode 1013. In other words, the combined
load  calculating unit--1022 can measure the current
values flowing  between the two electrodes by
measuring the electric  potential Vtr 1057 on both
ends of the resistor Rtr 1056..  The combined load
calculating unit 1022 calculates the  combined load
relating to the signal transmission from the  current
value and output level of the Vto 1051. [0293]  Also,
the reception device 1001 has an Rr 1061, Amp  1062,
Cre 1063, Crg 1064, and a combined load calculating  



unit 1042. This combined load calculating unit 1042
has an  Rrr 1066, Vrr 1067, Vro 1068, and SW 1069.
[0294]  The Rr 1061 and Amp 1062 reference a resistor
and  amplifier, respectively, and reference elements
illustrating  the signal detecting function in the
reception unit 1031 in  Fig. 35. In other words, the
Amp 1062 detects the reception  signal by amplifying
and detecting the electric potential  generated on
both ends of the Rr 1061 by receiving the  signal. The
Cre 1063 shows capacitance of the reception - 125
S06P0887  signal electrode 1032 as to the
communication medium 1003.  The Crg 1064 illustrates
capacitance as to the space  (reference point 1065) of
the reception reference electrode  1033. The reference
point 1065 references a point of  infinity (virtual
point) with the reception reference  electrode 1033 as
the reference. [0295] - The Vro 1068 of the combined
load calculating unit 1042  illustrates a signal
source for flowing current to the  reception device
1002 for the purpose of calculating  combined load
relating to signal reception. The SW 1069  references
a switching circuit, which disconnects the  connection
with the Vro 1068 at normal times wherein the
combined load is not being calculated. In other words,
the  Vro 1068 connects between the Rrr 1066 and Rr
1061 only when  



the combined load is being calculated. In other words,
the  SW 1069 references an element for switching the
operating  mode of the reception device 1002 between
combined load  calculating mode and normal mode.
[0296]  Also, the Rrr 1066 and Vrr 1067 of the
combined load  calculating unit 1042 illustrate a
configuration (resistance  and voltmeter) for
measuring current value flowing between  the reception
signal electrode 1032 and reception reference
electrode 1033. In other words, the combined load -
126  S06P0887  calculating unit 1042 can measure the
current values flowing  between the two electrodes by
measuring the electric  potential Vtr 1067 on both
ends of the resistor Rrr 1066.  The combined load
calculating unit 1042 calculates the  combined load
relating to the signal transmission from the  current
value and output level of the Vro 1068. [0297]
Further, the Rm 1081 and Rm 1082 of the communication
medium 1003 illustrate resistance components of the
communication medium (human body). Also, the Cm 1083
illustrates capacitance formed between the
communication  medium 1003 and the space (reference
point 1084). The  reference point 1084 references a
point of infinity (virtual  point) with the
communication medium 1003 as the reference,  for
example. 



[0298]  Note that the impedance Zt and impedance Zr
illustrate  impedance of the transmission device 1001
and reception  device 1002, respectively, when viewed
from the reception  device 1002 and transmission
device 1001. [0299]  Hereafter, "stabilized
communication" is defined as  "the ability to
communicate without regard to the positional
relationship (including electrodes) of the
communication  medium 1003 and transmission device
1001 (or reception 127  SO6P0887  device 1002),
wherein the communication medium 1003 and transmission
device 1001 (or reception device 1002) are  within a
fixed distance range". For example, in the case of
securing a "stabilized communication" up to 10 cm from
the  transmission device 1001 and reception device
1002 to the  communication medium 1003, an arrangement
may be made  wherein "stabilized communication" can be
made only when the  condition "distance between
transmission device 1001 and  communication medium
1003 <_ 10 cm" and the condition  "distance between
reception device 1002 and communication  medium 1002
<_ 10 cm " both have been fulfilled. Note that  the
distance at which "stabilized communication" can be
made  can be changed according to usage, such as an
arrangement  wherein communication can be made in the
event that the  transmission device 1001 and the
reception device 1002 are  



within 10 cm distance from the communication medium
1003  with a given usage A, or wherein communication
can be made  only in the event that the transmission
device 1001 and the  reception device 1002 are within
5 cm distance from the  communication medium 1003 with
a given usage B, and so forth.  [0300] Next,
description will be given for an example of a
combined load calculation method using the equivalent
circuit in Fig. 36. [0301] - 128  S06P0887  In Fig.
36, the Ctg 1054 and Crg 1064 illustrate capacitance
of the transmission reference electrode 1013 and
capacitance as to the space of the reception reference
electrode 1033, respectively. These values become an
approximately fixed value regardless of the
communication  environment of the position and so
forth of the transmission  device 100-1 or reception
device 1002. Also, the Cte 1053  and Cre 1063
illustrate coupling capacitance of the  transmission
signal electrode 1012 and communication medium  1003
(human body), and the coupling capacitance of the
reception signal electrode 1032 and communication
medium  1003 (human body), respectively, and so these
values can  vary widely based on the communication
environment such as  the distance between a human body
and each device or the  facing direction of the
contact surface of the signal  



electrode or the shape of the human body, and so
forth.  Further, the Rm 1081 and Rm 1082 reference the
burden  components of the human body, and so can vary
widely based  on the communication environment such as
the positional  relationship between the transmission
device 1001 or  reception device 1002 on the human
body. Also, the Cm 1083  references capacitance of the
human body serving as the  communication medium 1003,
and so the values thereof becomes  an approximately
fixed value regardless of the communication
environment of the position and so forth of the
transmission 129  S06P0887  device 1001 or reception
device 1002. [0302]  Now, the capacitance Cte 1053
formed between the  transmission signal electrode 1012
and communication medium  1003 and the capacitance Cre
1063 formed between the  reception signal electrode
1032 and communication medium  1003 vary based on the
distance between each device and the  communication
medium 1003, but the capacitance Ctg 1054  formed
between the transmission reference electrode 1013 and
space (reference point 1055), the capacitance Cm 1083
formed  between the communication medium and space
(reference point  1084), and the capacitance Crg 1064
formed between the  reception reference electrode 1033
and space (reference  point 1065) vary a sufficiently
small amount compared to  that of the Cte 1053 or Cre
1063, and so can be considered  



to be fixed. Accordingly these values are defined as
predetermined constant numbers which are fixed in
advance  (can be known in advance). In other words,
with the  equivalent circuit in Fig. 36, the values of
Cte 1053, Rm  1081, Rm 1082, and Cre 1063 change based
on status changes  (changes in the communication
environment). [0303]  Now, the combined load
calculating unit 1022 of the  transmission device 1001
calculates the combined load of Cte  1053 and Rm 1081
by measuring the Vtr 1057. However, here - 130
SO6P0887  the communication medium 1003 is
sufficiently large physically, wherein the expressions
Cm 1083 >> Cte 1053 and  Cm 1083 >> Cre 1063 hold.
Also, when the communication  medium 1003 is seen from
the transmission device 1001, the  impedance Zr of the
Rm 1082 and reception device 1002 can be  ignored.
Further, when the communication medium 1003 is  seen
from the reception device 1002, the impedance Zt of
the  Rm 1081 and transmission device 1001 can be
ignored.  Accordingly, in the event of calculating the
combined load  relating to transmission of the
transmission device 1001,  this can be considered as a
closed circuit of Vto 1051, Rtr  1056, Cte 1053, Rm
1081, Cm 1083, and Ctg 1054, wherein by  using a
constant number (for example, a value within several
tens of picofarads to several hundred picofarads)
previously  determined in advance as the approximate
value of Cm 1083,  



the combined load of Cte 1053 and Rm 1081 can be
calculated.  [0304] Note that a calculation method
such as the above  described can also be applied for
the reception device 1002.  In other words, in the
case of calculating combined load  relating to
reception of the reception device 1002, this can  be
considered as a closed circuit of Rr 1061, Rrr 1066,
Cr  1063, Rm 1082, Cm 1083, and Ctg 1064, wherein by
using a  constant number previously determined in
advance as the  approximate value of Cm 1083, the
combined load of Cre 1053 - 131  S06P0887  and Rm 1082
can be calculated. [0305]  Using the combined load
thus calculated, the  transmission device 1001 and
reception device 1002 can  perform control processing
(appropriate handling processing)  relating to
transmission or reception according to the
communication environment. [0306]  Processing is known
for this handling processing such  as adjusting the
transmission level of the transmission  device or
capacitance of the signal electrode, or adjusting
reception gain of the reception device or capacitance
of the  signal electrode. Also, an arrangement may be
made wherein  a message is displayed relating to the
control thereof.  [0307] 



At this time, an arrangement may be made wherein the
handling processing with the transmission device 1001
is  performed based only on the communication
environment  (status) of the transmission device 1001,
or can be  performed based only on the communication
environment  (status) of the reception device 1002, or
can be performed  based on both of the communication
environment (status) of  the transmission device 1001
and the communication  environment (status) of the
reception device 1002. [0308] - 132  S06P0887
Similarly, an arrangement may be made wherein the
handling processing with the reception device 1002 is
performed based only on the communication environment
(status) of the reception device 1002, or can be
performed  based only on the communication environment
(status) of the  transmission device 1001, or can be
performed based on both  of-the communication
environment (status) -of the  transmission device 1001
and the communication environment  (status) of the
reception device 1002. [0309]  In other words,
information relating to the  communication environment
(status) of the transmission  device 1001 which is
confirmed by the transmission device  1001 can be used
only with the handling processing of the  transmission
device 1001, or can be used only with the  



handling processing of the reception device 1002, or
can be  used for the handling processing for both of
the  transmission device 1001 and reception device
1002. [0310]  Similarly, information relating to the
communication  environment (status) of the reception
device 1002 which is  confirmed by the reception
device 1002 can be used only with  the handling
processing of the reception device 1002, or can  be
used only with the handling processing of the
transmission device 1001, or can be used for the
handling 133  S06PO887  processing for both of the
transmission device 1001 and reception device 1002.
[0311] An example of specific flow of the
communication  control processing with consideration
for the communication  environment with the
communication system 1000 in Fig. 35  will be
described below. [0312]  First, the communication
control processing to be  executed with the
transmission device 1001 will be described  with
reference to the flowchart in Fig. 37. [0313]  Upon
the communication control processing starting, the
status confirmation unit 1014 of the transmission
device  1001 confirms the status (communication
environment) of the  



transmission device 1001 in step Si. In step S2, the
handling processing unit 1015 of the transmission
device  1001 performs handling processing according to
the confirmed  status (communication environment) of
the transmission  device 1001. Upon the handling
processing finishing, the  handling processing unit
1015 performs communication control  processing.
[0314]  Next, the detailed flow of the status
confirmation  processing executed in step S1 of Fig.
37 will be described - 134  SO6P0887  with reference
to the flowchart in Fig. 38. [0315]  In step S21, the
current measurement unit 1021 controls  the
transmission unit 1011 to measure the current, and
supplies the value thereof to the combined load
calculating  unit 1022. In step S22, the combined load
calculating unit  1022 calculates the combined load
(Cte-1053 and Rm 1081)  relating to transmission
processing based on the supplied  current value, and
supplies the calculation results thereof  to the
determining unit 1024. In step 523, the determining
unit 1024 determines the status (communication
environment)  of the transmission device 1001 based on
the supplied  calculation results, determines the
necessary handling  processing, and supplies the
status determining results  including the information
thereof, along with the  



information showing the combined load which is
calculated by  the combined load calculating unit
1022, to the handling  processing unit 1015. Upon the
processing in step S23  ending, the determining unit
1024 ends the status  confirmation processing, returns
the processing to step S1  in Fig. 37, and executes
the processing of step S2 and  thereafter. [0316]
Next, the detailed flow of the handling processing
executed in step S2 in Fig. 37 will be described with
- 135  S06P0887  reference to the flowchart in Fig.
39. [03171  In step 541, the transmission level
adjusting unit 1025  determines whether or not to
control the transmission level,  based on the status
determining results supplied from the  determining
unit 1024, and in the event it is determined to
perform control,-the flow proceeds to step 542, and
the - transmission unit 1011 is controlled to control
the  transmission level based on the status
determining results  (in other words, transmission
level control is performed  according to the
communication environment). Upon ending  the
processing in step 542, the transmission level
adjusting  unit 1025 supplies information referencing
the status  determining results supplied by the
determining unit 1024 of  the status confirmation unit
1014 and the combined load to  



the capacitance adjusting unit 1027, along with
information  reference the set transmission level, and
the flow proceeds  to step 543. Also, in the event it
is determined not to  perform control in step S41, the
transmission level  adjusting unit 1025 omits the
processing in step 542, and  supplies the information
referencing the status determining  results supplied
by the determining unit 1024 of the status
confirmation unit 1014 and the combined load to the
capacitance adjusting unit 1027, along with
information  referencing the set transmission level
(default value if the - 136  S06P0887  transmission
level is not set), and the flow proceeds to step S43.
[0318]  In step S43, the capacitance adjusting unit
1027 determines whether or not to control the
capacitance formed  between the transmission signal
electrode 1012 and the  communication medium 1003,
based on the status determining  results supplied via
the transmission level adjusting unit  1025, and in
the event it is determined to perform control,  the
flow proceeds to step S44, the transmission unit 1011
is  controlled to control the connection with each of
the  multiple electrodes configuring the transmission
signal  electrode 1012 and the transmission unit 1011
based on the  status determining results, and adjusts
the capacitance of  the transmission signal electrode
1012 as to the  



communication medium 1003 (in other words, performs
capacitance control according to the communication
environment). Upon ending the processing in step S44,
the  capacitance adjusting unit 1027 supplies the
status  determining results, information showing the
combined load,  and information showing the
transmission level to a message  display unit 1028,
and the flow proceeds to step S45. Also,  in the event
it is determined not to perform control in step  S43,
the capacitance adjusting unit 1027 omits the
processing in step S44 and supplies the status
determining - 137  S06P0887  results, information
showing the combined load, and information showing the
transmission level to a message  display unit 1028,
and the flow proceeds to step S45.  [0319] In step
545, the message display unit 1028 determines  whether
or not to display a message based on the status
determining results supplied via the capacitance
adjisting  unit 1027, and in the event it is
determined to perform  display, the flow proceeds to
step 546, and messages or  images are displayed to the
user on a display not shown,  based on the status
determining results. (In other words,  display of
messages according to the communication  environment
is performed.) Upon ending the processing in  step
546, the message display unit 1028 supplies the status
determining results, information showing the combined
load,  



and information showing the transmission level to the
message display unit 1028, and the flow proceeds to
step S47.  Also, in the event it is determined not to
perform displaying in step S45, the message display
unit 1028 omits  the processing in step S46, and
supplies the status  determining results, information
showing the combined load,  and information showing
the transmission level to a  information providing
unit 1029, and the flow proceeds to  step 547. [0320]
- 138  S06P0887  In step 547, the information
providing unit 1029 determines whether or not to
provide information, based on  the status determining
results supplied via the message  display unit 1028,
and in the event it is determined to  provide
information, the flow proceeds to step S48, and the
transmission unit 1011 is controlled to provide
information  indicating the combined load and
information indicating the  transmission level to the
reception device 1002 (in other  words, information
relating to the communication environment  is
provided). Upon ending the processing in step 548, the
information providing unit 1029 ends the handling
processing,  and ends the communication control
processing by returning  the flow to step S2 in Fig.
37. Also, in the event it is  determined not to
provide information in step 547, the  information
providing unit 1029 omits the processing in step  



548, and ends the handling processing. [0321]  By
performing each of such processing, the transmission
device 1001 may be arranged such that the user can
easily  perform appropriate communication setting
according to the  communication environment. [0322]
Next, the processing of the reception device 1002 will
be described. The communication control processing by
the  reception device 1002 is similar to the case of
the - 139  S06P0887  transmission device 1001
described with reference to the flowchart in Fig. 37,
so the description thereof will be  omitted. [0323]
However, in the case of the reception device 1002, in
the event of performing communication control
processing,  the SW 1069 connects the Vro 1068 between
the Rrr- 1066 and  Rr 1061, and switches the operation
mode of the reception  device 1002 to combined load
calculation mode. [0324]  Next, an example of detailed
flow of the status  confirmation processing executed
in step Sl will be  described with reference to the
flowchart in Fig. 40, with a case wherein the
reception device 1002 executes the  communication
control processing in Fig. 37. 



[0325]  Upon the status confirmation processing being
executed,  the current measurement unit 1041
determines whether or not  to calculate the combined
load in step S61. In the case of  calculating the
combined load with the reception device 1002,  the
current measurement unit 1041 determines to calculate
the combined load, advances the processing to step
562,  measures the current, and supplies the measured
value  thereof (current value) to the combined load
calculating  unit 1042. - 140  S06P0887  [0326] In
step S63, the combined load calculating unit 1042
calculates the combined load (Cre 1063 and Rm 1082)
based on  the current value supplied from the current
measurement unit  1041, and the flow proceeds to step
564. Also, if it is  determined not to calculate
combined load in step S61, the  current measurement
unit 1041 advances the processing to  step 564. [0327]
In step 564, the information obtaining 1043 determines
whether or not the information supplied from the
transmission device 1001 (information indicating
combined  load and information indicating transmission
level) has been  obtained. If it is determined that
the information has been  obtained, the information
obtaining unit 1043 advances the  



processing to step 565, confirms the combined load
calculated with the transmission device 1001 and the
transmission level value set by the transmission
device 1001,  and advances the processing to step S66.
Also, if it is  determined that the information is not
obtained in step 564,  the information obtaining unit
1043 omits the processing in  step S65 and the flow
proceeds to step S66. [0328]  In step 566, the
determining unit 1044 determines the  status of the
reception device 1002 (communication - 141  S06P0887
environment), based on at least one of the value of
combined  load (reception device side) supplied from
the combined load  calculating unit 1042 and the
information (information relating to combined load or
transmission level) supplied  from the transmission
device 1001. Upon the processing in  step S66 ending,
the determining unit 1044 supplies the  determining
results thereof to the handling processing unit  1035,
ends the status confirmation processing, returns the
processing to step Si in Fig. 37, and executes the
processing of S2 and thereafter. [0329]  Note that
with the above, for example, an arrangement  may be
made wherein the processing in steps S64 and S65 are
performed prior to the processing in steps S61 through
S63,  whereby if the information is determined to be
obtained in  



step S64 and the processing in step S65 is performed,
the  processing in steps S61 through S63 is omitted
and the flow  proceeds to step 566, and if the
information is determined  to not be obtained in step
S64, the flow proceeds to step  S61, whereby the
processing is advanced to step S66 after  the
processing in steps S61 through S63 are performed.
[0330] Next, a detailed flow example of the handling
processing which is executed in step S2 when the
reception  device 1002 executes the communication
control processing in - 142  S06P0887  Fig. 37 will be
described with reference to the flowchart in  Fig. 41.
[0331]  In Step 581, the reception gain adjusting unit
1046  determines whether or not to control the
reception gain,  based on the status determining
results supplied form the  determining unit 1044, and
if it is determined to perform  control, the flow
proceeds to step S82, the reception unit  1031 is
controlled, and the reception gain is controlled
based on the status determining results (in other
words,  control is performed for reception gain
according to the  communication environment). Upon the
processing in step S82  ending, the reception gain
adjusting unit 1046 supplies the  status determining
results supplied from the determining  unit 1044 of
the status confirmation unit 1034 to the  



capacitance adjusting unit 1047, and the flow proceeds
to  step S83. Also, if it is determined not to perform
control  in step S81, the reception gain adjusting
unit 1046 omits  the processing of step S82, and
supplies the status  determining results supplied from
the determining unit 1044  of the status confirmation
unit 1034 to the capacitance  adjusting unit 1047, and
the flow proceeds to step 583.  [0332] In step S83,
the capacitance adjusting unit 1047  determines
whether or not to control the capacitance formed - 143
S06P0887  between the reception signal electrode 1032
and the communication medium 1003, based on the status
determining  results supplied via the reception gain
adjusting 1046, and  if it is determined to perform
control, the flow proceeds to  step S84, the reception
unit 1031 is controlled to control  the connections
with each of the multiple electrodes configuring the
reception signal electrode 1032 based on the  status
determining results, and the capacitance of the
reception signal electrode 1032 to the communication
medium  1003 is adjusted (in other words, control of
capacitance is  performed according to the
communication environment). Upon  ending the
processing in step S84, the capacitance adjusting
unit 1047 supplies the status determining result to
the  message display unit 1048, and the flow proceeds
to step S85.  Also, if it is determined not to perform
control in step S83,  



the capacitance adjusting unit 1047 omits the
processing in  step S84, supplies the status
determining results to the  message display unit 1048,
and the flow proceeds to step S85.  [0333] In step
S85, the message display unit 1048 determines  whether
or not to display messages, based on the status
determining results supplied via the capacitance
adjusting  unit 1047, and if it is determined to
perform display, the  processing is advanced to step
S86, and messages or images  to the user are displayed
on a display not shown. (In other - 144  S06P0887
words, display of messages according to the
communication  environment is performed.) Upon ending
the processing in  step S86, the message display unit
1048 ends the handling  processing, and ends the
communication control processing by  returning the
processing to step S2 in Fig. 37. Also, if it  is
determined not to perform display in step 585, the
message display unit 1048 omits the processing in step
586,- and ends the handling processing. [0334]  The
reception device 1002 may be arranged such that by
performing each of such processing, the user can
easily  perform appropriate communication setting
according to the  communication environment. Also, the
reception device 1002  can make communication settings
which are suitable in  accordance with the
communication environment, based on  



information supplied from the transmission device
1001.  [0335] In other words, in the case of this
communication  system 1000, for example as illustrated
in A in Fig. 42, the  transmission device 1001
performs self-state confirmation  processing 1101 for
confirming the status (communication  environment) of
itself (the transmission device 1001 itself),  and
performs adjustment processing 1102 according to the
processing results thereof, and independent from this
the  reception device 1002 performs self-state
confirmation 145  S06P0887  processing 1111 for
confirming the status (communication environment) of
itself (the reception device 1002 itself),  and
performs adjustment processing 1112 according to the
processing results thereof. Thus, the transmission
device  1001 and reception device 1002 can perform
adjustment  processing according to the communication
environment - independently from one another. In other
words, in this  case, each device can easily perform
appropriate adjustment  processing while there is no
need for each device to perform  communication
processing with other devices. Further, in  the case
that the communication environment of only one
thereof worsens, the other device can appropriately
adjust  the communication processing without being
influenced  thereby, and so for example in a case
wherein  transmission/reception processing is
performed on three or  



more devices (transmission device or reception
device), the  worsening of the communication
environment can be prevented  from needlessly
influencing other devices. [0336]  Also, an
arrangement may be made for example wherein  the
communication system 1000 performs information
providing  processing 1121 for the transmission device
1001 to transmit  information relating to the combined
load or transmission  level, as processing results of
the self-state confirmation  processing 1101, to the
reception device 1002, as shown in - 146  S0620887
Fig. 42B. [0337]  Corresponding to this, the reception
device 1002  executes information obtaining processing
1122, obtains  information relating to the combined
load or transmission  level thereof, and performs
adjusting processing 1123 based  on one or both o-f
the information thereof or the processing  results of
the self-state confirmation processing 1111.  [0338]
Thus, the reception device 1002 can perform adjustment
processing 1123 not only for the communication
environment  of the reception device 1002, but also
considering the state  of the transmission device 1001
(adjustment processing can  be performed appropriate
to the communication environment of  both of the
reception device 1002 and transmission device  



1001). [0339]  Although description has been made
regarding a  communication system configured with a
transmission device  and a reception device,
arrangements may be made not  restricted to this, and
a communication system configured  with multiple
communication devices capable of communication
exchange may be used. [0340]  Fig. 43 is a diagram
showing another configuration 147  S06P0887  example
of a communication system to which the present
invention is applied.  [0341] The communication system
1200 shown in Fig. 43 is a  communication system
wherein a communication device 1201 and  a
communication device 1202 perform communication via a
communication medium 1003 (human body), and is a
communication system wherein there is no need to
configure a  closed circuit using reference
electrodes, and stable  communication processing
unaffected by the environment can  be easily performed
simply by exchanging signals via the  signal
electrodes. That is to say, the communication system
1200 is a communication system which performs
communication  with the same method as that of the
communication system 100  shown in Fig. 1. Note that
the configuration portions which  



are the same as the communication system 1000 in Fig.
35  have the same reference numerals. [0342]  With the
communication system 1200 in Fig. 43, the
communication device 1201 is basically configured of a
combination of the transmission device 1001 and
reception  device 1002 shown in Fig. 35. In other
words, the  communication 1201 has both of a
transmission unit 1011 and  reception unit 1031.
However, the communication device 1201  has only one
shared configuration with the transmission - 148
S06P0887  device 1001 and reception device 1002. In
other words, the  transmission unit 1011 and reception
unit 1031 are connected  with a shared signal
electrode 1211 and a shared reference  electrode 1212.
The signal electrode 1211 corresponds to  both of the
transmission signal electrode 1012 of the
transmission device 1001 and the reception signal
electrode  1032, and the reference electrode 1212
corresponds to both  of the transmission reference
electrode 1013 of the  transmission device 1001 and
the reception reference  electrode 1033 of the
reception device 1002. [0343]  Note that the signal
electrode 1211 and reference  electrode 1212 shown in
Fig. 43 may be configured with  multiple electrodes (a
group of electrodes) arranged in an  array on a flat
surface, for example. The transmission unit  



1011 or reception unit 1031 can control the connection
(connection and disconnection) with each of the
multiple  electrodes configured as the signal
electrode 1211 or  reference electrode 1212. In other
words, by controlling  the connection with each
electrode, the transmission unit  1011 and reception
unit 1031 can control the surface area of  the
electrodes (for example, the area that the signal
electrode 1211 is in contact with the communication
medium  1003), that is to say, the transmission unit
1011 and  reception unit 1031 can control the
capacitance of the 149  S06P0887  electrodes. Note
that an arrangement may be made wherein  the signal
electrode 1211 and the reference electrode 1212  are
each configured with one electrode. [0344]  Also the
communication device 1201 has one each of a
communication status confirmation unit 1214 and a
communication handling processing unit 1215. The
communication status confirmation unit 1214 is
arranged in a  combination configured by a status
confirmation unit 1014  and status confirmation unit
1034, and has one each of a  current measurement unit
1221, combined load calculating  unit 1222,
information obtaining unit 1223, and determining  unit
1224. [0345]  The current measurement unit 1221
corresponds to the  



current measurement unit 1021, measures the size of
current  (current value) flowing between the signal
electrode 1211  and reference electrode 1212 using the
signal source in the  transmission unit 1011, and
supplies this to the combined  load calculating unit
1222. The combined load calculating  unit 1222
corresponds to the combined load calculating unit
1022, calculates the combined load based on the
measurement  results supplied from the current
measurement unit 1221, and  supplies the calculation
results thereof to the determining  unit 1224. The
information obtaining unit 1223 corresponds - 150
SO6P0887  to the information obtaining unit 1043, and
controls the reception unit 1031 to obtain the
information showing the  combined load and the
information showing the transmission  level which is
supplied from the other communication device  1202,
and supplies this to the determining unit 1224. The
determining unit 1224 corresponds to the determining
unit  1024 or the determining unit 1044, determines
the status of  the communication device 1201 based on
at least one of  calculation results supplied from the
combined load  calculating unit 1222, and the
information showing combined  load and information
showing transmission level supplied  from the
information obtaining unit 1223, and decides the
necessary content for handling processing, based on
the  determined results thereof. Then the determining
unit 1224  supplies the status determining results
including the  



decided content thereof to the communication handling
processing unit 1215. [0346]  The communication
handling processing unit 1215 is  arranged to combine
the configuration of the handling  processing unit
1015 and handling processing unit 1035, and  has one
each of the transmission level adjusting unit 1225,
reception gain adjusting unit 1226, capacitance
adjusting  unit 1227, message display unit 1228, and
information  providing unit 1229. - 151  S06PO887
[0347) The transmission level adjusting unit 1225
corresponds  to the transmission level adjusting unit
1025, and adjusts  the transmission level (size of
output), based on the status  determining results
supplied from the determining unit 1224.  Also, the
transmission level adjusting unit 1225 supplies  the
information showing combined load and the status
determining results supplied from the determining unit
1224,  along with the information showing the set
transmission  level, to the reception gain adjusting
unit 1226. [0348]  The reception gain adjusting unit
1226 corresponds to  the reception gain adjusting unit
1046, and adjusts the  reception gain (reception
sensitivity) of the reception unit  1031, based on the
status determining results supplied via  



the transmission level adjusting unit 1225. Also, the
reception gain adjusting unit 1226 supplies the status
determining results, information showing combined
load, and  information showing transmission level
supplied via the  transmission level adjusting unit
1225, along with the  information showing the provided
reception gain to the  capacitance adjusting unit
1227. [0349]  The capacitance adjusting unit 1227
corresponds to the  capacitance adjusting unit 1027 or
the capacitance adjusting - 152  S06P0887  unit 1047,
and controls the connection with the transmission
unit 1011 and reception unit 1031 and each of the
multiple  electrodes configuring the signal electrode
1211, based on  the status determining results
supplied via the reception  gain adjusting unit 1226,
and adjusts the connection with  the transmission unit
1011 and reception unit 1031. Also,  the capacitance
adjusting unit 1227 supplies the status  determining
results, information showing combined load,
information showing transmission level, and
information  showing reception gain to the message
display unit 1228.  [0350] The message display unit
1228 corresponds to the  message display unit 1028 or
the message display unit 1048,  and has a display such
as an LCD, and displays the messages  or images to the
user on this display, based on the status  



determining results supplied via the capacitance
adjusting  unit 1227. Also, the message display unit
1228 supplies the  status determining results,
information showing combined  load, information
showing transmission level, and  information showing
reception gain to the information  providing unit
1229. [0351]  The information providing unit 1229
corresponds to the  information providing unit 1029,
and controls the  transmission unit 1011 to provide
the information showing - 153  S06P0887  combined
load, information showing transmission level, and
information showing reception gain to the other
communication device 1202, based on the status
determining  results supplied via the message display
unit 1228. [0352]  The communication device 1202 is a
communication device  similar to the communisation
device 1201, has the same  configuration as the
communication device 1201, and performs  the same
processing, and so the description thereof will be
omitted. [0353]  Next, the flow of the communication
control processing  executed by this communication
device 1201 will be described.  As with the
transmission device 1001 or reception device 1002 in
Fig. 35, the communication device 1201 executes the  



communication control processing as shown in the
flowchart  in Fig. 37. Accordingly, the description
thereof will be  omitted. [0354]  The details of each
of the processing in step Si and  step S2 in the case
that the communication device 1201  executes
communication control processing will be described
below. [0355]  First, a detailed example of the flow
of the status - 154  S06P0887  confirmation processing
executed with the communication device 1201 in step Si
in Fig. 37 will be described with  reference.to the
flowchart in Fig. 44. As described above,  the
configuration of communication device 1201 is a
combination of the configuration of the transmission
device  1001 and reception device 1002, and so the
processing which  the communication device 1201
executes is also basically  configured of a
combination of the processing which the  transmission
device 1001 executes and the reception device 7  1002
which the reception device 1002 executes. [0356]
Accordingly, the status confirmation processing the
communication device 1201 executes is basically
executed in  the same way as the status confirmation
processing which the  reception device 1002 executes
as described with reference  



to the flowchart in Fig. 40. [0357]  In other words,
each of the processing in step S101  through step S106
in Fig. 44 correspond to the various  processing in
step S61 through step S66, and the various  units of
the communication status confirmation unit 1214 of
the communication device 1201 execute the various
processing  in step S101 through step 5106 in the same
way that the  various units of the status confirmation
unit 1034 of the  reception device 1002 execute the
various processing in step - 155  S06P0887  S61
through step 556. [0358]  However, the information
obtaining unit 1223 confirms  the combined load
calculated on the other device with which
communication is being performed, the settings for
transmission level, and the settings for reception
gain in  step 5105.  [0359]  Accordingly, in step
5106, the determining unit 1224  determines the status
of the communication device 1201  (communication
environment) based on at least one of the  value of
combined load (on the communication device 1201  side)
supplied from the combined load calculating unit 1222
and the information supplied from the communication
device  1202 which is obtained with the information
obtaining unit  



1223 (information relating to combined load,
transmission  level, and reception gain). [0360]  Note
that with the above, for example, an arrangement  may
be made wherein the processing in steps S104 and S105
are performed prior to the processing in steps 5101
through  S103, whereby if the information is
determined to be  obtained in step 5104 and the
processing in step S105 is  performed, the processing
in steps S101 through S103 is  omitted and the flow
proceeds to step 5106, and if the 156  S06P0887
information is determined to not be obtained in step
S104,  the flow proceeds to step S101, whereby the
flow proceeds to  step S106 after the processing in
steps S101 through S103  are performed. [0361]  Next,
a detailed flow example of the handling  processing
executed with the communication device 1201 in  step
S2 in Fig. 37 will be described with reference to the
flowchart in Fig. 45. The handling processing which
this  communication device 1201 executes is also
basically  configured as a combination of the handling
processing  executed with the transmission device
1001, as described  with reference to the flowchart in
Fig. 39, and the handling  processing executed with
the reception device 1002, as  described with
reference to the flowchart in Fig. 41, and is  



executed in the same way as the processing thereof.
[0362]  In other words, the transmission level
adjusting unit  1225 of the handling processing unit
1215 of the  communication device 1201 executes the
various processing in  step S121 and step S122 the
same way as with the case of  step S41 and step 542.
Also, the reception gain adjusting  unit 1226 executes
the various processing in step 5123 and  step S124 in
the same way as with the case of step S81 and  step
S82. Further, the capacitance adjusting unit 1227 -
157  S06P0887  executes the various processing in step
S125 and step S126  in the same way as with the case
of step S43 and step S44  (or with the case of step
S83 and step S84). [0363]  Also, the message display
unit 1228 executes the  various processing in step
S127 and step S128 in the same  way as with the case
of step S45 and step S46 (or with-the  case of step
S85 and step S86). Further, the information  providing
unit 1229 executes the various processing in step
S129 and step S130 in the same way as with the case of
step  S47 and step 548. However, in this case, the
information  providing unit 1229 supplies not only the
combined load and  transmission level in step 5130,
but also supplies the  reception gain information to
the other device with which  communication is being
performed. 



[0364]  By performing such various processing, the
communication device 1201 can be arranged wherein the
user  can easily perform appropriate communication
settings  according to the communication environment.
Note that the  communication device 1202 can also
perform similar  communication control processing as
the communication device  1201. In other words, the
communication device 1201 and the  communication
device 1202 exchange and share information  with one
another, and can also perform appropriate 158
SO6P0887  communication settings according to the
communication environment of the other.  [0365] In
other words, in the case of the communication system
1200, for example, as illustrated in Fig. 46, the
communication device 1201 performs self-state
confirmation  processing 1301 for confirming the
status (communication  environment) of itself (the
communication device 1201  itself), and independent
from this processing, the  communication device 1202
also performs self-state  confirmation processing 1311
for confirming the status  (communication environment)
of itself (the communication  device 1202 itself).
Then by the communication device 1201  performing
information exchange processing 1302 and the
communication device 1202 performing information
exchange  



processing 1312, information relating to combined
load,  transmission level, and reception gain obtained
in the self- state confirmation processing 1301 and
the self-state  confirmation processing 1311 can be
exchanged and shared.  [0366] The communication device
1201 can perform transmission  adjustment processing
1303 or reception adjustment  processing 1304 using
the information relating to combined  load,
transmission level, and reception gain, which is
shared by the information exchange processing 1302.
159  S06P0887  Independently from this, the
communication device 1202 can  perform transmission
adjustment processing 1313 or reception  adjustment
processing 1314 using the information relating to
combined load, transmission level, and reception gain,
which  is shared by the information exchange
processing 1312. [0367]  In other words, the
communication device 1201-and the  communication
device 1202 are independent of one another,  and can
perform appropriate adjustment processing based on
the communication environment of each, or can perform
adjustment processing on the other (or both) based on
the  communication environment of one, or can perform
adjustment  processing of both based on the
communication environment of  both. Various cases can
be imagined as far as communication  environments, so
by the communication device 1201 and  



communication device 1202 thus performing
communication  control processing, the communication
system 1200  (communication device 1201 and
communication device 1202)  not only obtains the
advantages described with the  communication system
1000, but can appropriately handle more  communication
environments flexibly. In other words, the  breadth
widens for communication environments which can be
handled by the communication system 1200. [0368]  Note
that the capacitance Cm 1083 as to the air of the 160
S06P0887  communication medium 1003 (human body) has
been described  above as being a predetermined
constant, but arrangements  may be made not restricted
to this, and for example, an  arrangement may be made
wherein by using the body type and  so forth of the
user which serves as the communication  medium 1003,
the user can directly or indirectly specify the  value
of the Cm 1083. [0369]  The communication system
described above is a  communication system for
performing communication via a  human body or the
like, wherein the communication medium 1003 is
configured primarily with a human body. Accordingly,
values of the parameters of the above-described
communication media (Rm 1081, Rm. 1082, and Cm 1083)
can  differ, according to the individual differences
of the human  



bodies (for example weight or surface area and so
forth)  such as with adult and a child for example.
[0370]  Fig. 47 is a diagram showing an example of
individual  differences of communication media. [0371]
In the case of the left side in Fig. 47, the
transmission device 1001 and the reception device 1002
are  attached to an adult 1003-1, and an arrangement
is made  wherein communication is performed with this
adult 1003-1 as - 161  S06P0887  the communication
medium 1003. Conversely, in the case of  the right
side in Fig. 47, the transmission device 1001 and  the
reception device 1002 are attached to a child 1003-2,
and an arrangement is made wherein communication is
performed with this child 1003-2 as the communication
medium  1003. As shown in Fig. 47, the adult 1003-1
and child 1003- 2 differ from one another as to the
body type thereof  (height, weight, surface area and
so forth). With these  differences in body type, for
example the capacitance Cm  1083 as to the space of
the communication medium 1003  (reference point 1084)
also differs. Although omitted from  the diagram, the
resistor component Rm 1081 and Rm 1082 also  differ as
to the body type (for example, whether it is an  adult
1003-1 or a child 1003-2) of the human body serving as
the communication medium 1003. 



[0372]  Therefore, as described above, by the user for
example  inputting the communication medium
information (human body  information such as the
height or weight or the like of the  user serving as
the communication medium) which is  information
relating to the communication medium 1003, the
parameter values (Rm 1081, Rm 1082, and Cm 1083) of
such  communication medium 1003 can be estimated, and
settings for  transmission level, reception gain, or
capacitance and so  forth can be performed more
appropriately, based on the - 162  S06P0887  estimated
values thereof. [0373]  Fig. 48 and Fig. 49 are block
diagrams illustrating  configuration example of the
communication system in this  case, and of the various
devices configuring the  communication system. As
shown in Fig. 48 and Fig. 49, the  communication
system 1400-is configured with a transmission  device
1401 and reception device 1402 which exchange signals
via the communication medium 1003. [0374]  Fig. 48 is
a block diagram illustrating a configuration  example
of the transmission device 1401. In Fig. 48, the
status confirmation unit 1414 of the transmission
device  1401 has a communication medium information
input unit 1421  in addition to the configuration of
the status confirmation  



unit 1014 of the transmission device 1001 in Fig. 35.
[0375]  The confirmation medium information input unit
1421 has  an input unit not shown such as a keyboard,
mouse, button,  or touch panel, and accepts input of
communication medium  information (for example, the
human body information such as  height or weight of
the user serving as the communication  medium) which
is information relating to features (load or
capacitance) of the communication medium 1003 by the
user or  the like, for example. Upon the communication
medium 163  S06P0887  information input unit 1421
accepting input of the communication medium
information, the communication medium  information
input therein is supplied to the combined load
calculating unit 1422. The combined load calculating
unit  1422 calculates the combined load, not only with
the measurement results from the current measurement
unit 1021,  but-also using load or capacitance of the
Communication  medium estimated from the communication
medium information  input into the communication
medium information input unit  1421. Thus, the
transmission device 1401 can calculate  combined load
more accurately than in the case of the  transmission
device 1001, and more appropriate handling  processing
can be performed. [0376]  Fig. 49 is a block diagram
illustrating a configuration  



example of the reception device 1402. In Fig. 49, the
status confirmation unit 1434 of the transmission
device  1402 has a communication medium information
input unit 1441  in addition to the configuration of
the status confirmation  unit 1034 of the reception
device 1002 in Fig. 35. [0377]  The communication
medium information input unit 1441  has an input unit
not shown such as a keyboard, mouse,  button, or touch
panel, similar to the communication medium
information input unit 1421, and accepts input of -
164  S06P0887  communication medium information (for
example, the human body information such as height or
weight of the user  serving as the communication
medium) which is information  relating to features
(load or capacitance) of the  communication medium
1003 by the user or the like, for  example. Upon the
communication medium information input  unit 1441
accepting input of the communication medium
information, the communication medium information
input  therein is supplied to the combined load
calculating unit  1442. The combined load calculating
unit 1442 calculates  the combined load, not only with
the measurement results  from the current measurement
unit 1041, but also using load  or capacitance of the
communication medium estimated from  the communication
medium information input into the  communication
medium information input unit 1441. Thus, the  



reception device 1402 can calculate combined load more
accurately than in the case of the reception device
1002,  and more appropriate handling processing can be
performed.  [0378] Accordingly, the communication
control processing  executed with the transmission
device 1401 and reception  device 1402 is basically
similar to the communication  control processing
executed by the transmission device 1001  and
reception device 1002, but a portion of the content of
the status confirmation processing differs. - 165
S06P0887  [0379] First, the flow of status
confirmation processing  executed by the transmission
device 1401 will be described  with reference to the
flowchart in Fig. 50. [0380]  Upon status confirmation
processing being started, in  -step S151 the
communication medium info-rmation input unit  1421 of
the status confirmation unit 1414 of the transmission
unit 1401 accepts input of communication medium
information, which is information relating to the
communication medium (i.e., human body information of
the  user to serve as the communication medium, such
as height  and body weight and the like). Upon
receiving communication  medium information, the
communication medium information  input unit 1421
estimates the load and capacitance using an  



unshown table or the like, for example, based on the
communication medium information, supplies the
estimated  values (load, capacitance, etc.) to the
combined load  calculating unit 1422, and the flow
proceeds to step S152.  The processing from step S152
through step 5154 is executed  in basically the same
way as the processing of step S21  through step S23 in
Fig. 38. However, in step 5153, the  combined load
calculating unit 1422 calculates the combined  load
using not only the electric current measurement
results  obtained in step 5152, but also the load and
capacitance of 166  S06P0887  the communication medium
obtained in step s151 (specifically,  Rm 1081 and Cm
1083). [0381]  Next, the flow of status confirmation
processing  executed by the reception device 1402 will
be described with  reference to the flowchart shown in
Fig. 51. [0382]  In the case of the status
confirmation processing  executed by the reception
device 1402, in step S171 the  communication medium
information input unit 1441 of the  status
confirmation unit 1434 determines whether or not to
calculate the combined load, instead of the electric
current  measurement unit 1041. In the event that
determination is  made to calculate the combined load,
the communication  medium information input unit 1441
advances the flow to step  



5172, and receives input of communication medium
information  which is information relating to the
communication medium  (for example, human body
information such as the height and  body weight and
the like of the user to serve as the  communication
medium). Upon receiving communication medium
information, the communication medium information
input unit  1441 estimates the load and capacitance
using an unshown  table or the like, for example,
based on the communication  medium information,
supplies the estimated values (load,  capacitance,
etc.) to the combined load calculating unit - 167
S06PO887  1442, and the flow proceeds to step S173. In
step S173, the  electric current measurement unit 1041
measure the current  in the same way as with step S62.
In step 5174, the  combined load calculating unit 1442
calculates the combined  load using not only the
electric current measurement results  obtained in step
5173, but also the load and capacitance of  the
communication medium obtained in step S172
(specifically,  Rm 1082 and Cm 1083). [0383]  In the
event that the processing of step S174 ends, or  in
the event that determination is made in step 5171 to
not  calculate the combined load, the flow proceeds to
step S175.  the processing of step S175 through step
S177 is executed in  the same way as with step S64
through step S66. [0384]  



As described above, the transmission device 1401 and
the reception device 1402 can calculate the combined
load  more accurately, and can perform handling
processing more  appropriately. [0385]  That is to
say, as shown in Fig. 52A for example, in  the case of
this communication system 1400, the transmission
device 1401 can use the load and capacitance and the
like  estimated from the communication medium
information (e.g.,  human body information such as the
height and body weight 168  S06P0887  and the like of
the user to serve as the communication medium) input
by the communication medium information input
accepting processing 1501, for the combined load
calculating  processing 1502. Independently from this,
the reception  device 1402 can use the load and
capacitance and the like  estimated from the
communication medium information (e.g.,  human body
information such as the height and body weight  and
the like of the user) input by the communication
medium  information input accepting processing 1511,
for the  combined load calculating processing 1512.
Thus, the  transmission device 1401 and the reception
device 1402 can  each independently reflect the
communication medium  information (e.g., human body
information such as the height  and body weight and
the like of the user) in adjustment  processing
according to the communication environment. That  



is to say, in this case, there is no need to unify the
standards of the devices, and each device can use the
communication medium information for adjustment
processing  as necessary. [0386)  Also, as shown in
Fig. 52B for example, with the  communication system
1400, the transmission device 1401 not  only uses the
communication medium information (e.g., human  body
information such as the height and body weight and the
like of the user) input by the communication medium
169  S06P0887  information input. accepting processing
1501 for the combined  load calculation processing
1502, but also can supply to the  reception device
1402 in the information providing processing 1521.
[0387] In response the reception device 1402 executes
the  information obtaining processing 1522 to obtain
the  communication medium information (e.g., human
body  information such as the height and body weight
and the like  of the user) along with information
relating to the combined  load and transmission level,
and can reflect the load and  capacitance and the like
of the communication medium  estimated from the
communication medium information in the  combined load
calculating processing 1523. [0388]  



Thus, the reception device 1402 can calculate the
combined load, taking into consideration the
communication  medium information input to the
transmission device 1401.  That is to say, in.the case
of this communication system  1400, just by inputting
communication medium information  (e.g., human body
information such as the height and body  weight and
the like of the user) to the transmission device
1401, the user can reflect the communication medium
information (e.g., human body information such as the
height  and body weight and the like of the user) in
the combined - 170  S06P0887  load calculation
processing of both the transmission device  1401 and
the reception device 1402 (can calculate the  combined
load more accurately, more easily). [0389]  Note that
the method using this communication medium
information can also be applied to a communication
system  made up of multiple communication devices
capable-of  transmission/reception. [0390]  Fig. 53 is
a block diagram illustrating a configuration  example
of a communication system in this case. The
communication system 1600 has a communication device
1601  and a communication device 1602 which perform
communication  with each other via a communication
medium 1003. Note that  the communication device 1601
and the communication device  



1602 have the same configuration, and perform the same
processing. Accordingly, in the following, only the
communication device 1601 will be described, and
description  of the communication device 1602 will be
omitted, but it is  to be understood that the
description of the communication  device 1601 is
applicable to the communication device 1602.  [0391]
In Fig. 53, a communication status confirmation unit
1614 of the communication device 1601 has a
communication  medium information input unit 1621, in
addition to the 171  SO6P0887  configuration of the
communication status confirmation unit  1214 of the
communication device 1201. Also, the  communication
status confirmation unit 1614 has a combined  load
calculation unit 1622 instead of the combined load
calculation unit 1222. The communication medium
information  input unit 1621 has an unshown input unit
made up of a keyboard, mouse, buttons, teuch panel, or
the like, as with - the communication medium
information input unit 1421, and accepts input of
communication medium information (e.g.,  human body
information such as the height and body weight  and
the like of the user) regarding the communication
medium  1003 from the user or the like for example.
Upon accepting  input of the communication medium
information, the  communication medium information
input unit 1621 estimates  the load and capacitance of
the communication medium 1003  



from the input communication medium information, and
supplies the values thereof to the combined load
calculation  unit 1622. The combined load calculation
unit 1622  calculates the combined load using not only
the measurement  results by the electric current
measurement unit 1221, but  also uses the load and
capacitance of the communication  medium 1003
estimated from the communication medium  information
input from the communication medium information  input
unit 1621. Thus, the communication device 1601 can
calculate the combined load more accurately than with
the - 172  S06P0887  case of the communication device
1201, and can perform more  appropriate handling
processing. [0392]  Accordingly, the communication
control processing  executed by the communication
device 1601 is basically the  same as the
communication control processing executed by the
communication device 1201, but a part of the status
confirmation processing differs. [0393]  An example of
the flow of status confirmation  processing with the
communication device 1601 will be  described with
reference to the flowchart in Fig. 54, this
processing basically being performed in the same way
as the  status confirmation processing described with
reference to  the flowchart in Fig. 44. 



[0394]  That is to say, the processing of step S191,
step S193,  and step S195 through step 5197, is
basically performed in  the same way as with step
5101, step S102, and step 5104  through step 5106.
Note however that step 5191 is executed  by the
communication medium information input unit 1621
instead of the electric current measurement unit 1221.
[0395] In step S192, the communication medium
information  input unit 1621 receives input of
communication medium 173  S06P0887  information (e.g.,
human body information such as the height  and body
weight and the like of the user) which is  information
regarding the communication medium, and supplies  the
load and capacitance of the communication medium
estimated from the input communication medium
information to  the combined load calculating unit
1622. In step 5194, the  combined load calculating
unit 1622 calculates the combined  load based on not
only the electric current value obtained  from the
electric current measurement unit 1221 in step S193,
but also on the load and capacitance of the
communication  medium, estimated by the processing in
step 5192. [0396]  Thus, the communication device 1601
can calculate the  combined load taking into account
the communication medium  information (e.g., human
body information such as the height  



and body weight and the like of the user) as well.
That is  to say, the communication device 1601 can
calculate the  combined load more accurately. [0397]
while adjusting the parameters for communication
settings, such as the transmission level, reception
gain,  capacitance, and so forth, in accordance with
the  communication environment, parameters other than
those  described above may also be set. For example,
the  modulation method and error correction method and
the like 174  S0bP0887  used in communication may be
selected and determined as shown in Fig. 55.  [0398]
Examples of modulation methods include ASK (Amplitude
Shift Keying), PSK (Phase Shift Keying), QPSK
(Quadrature  Phase Shift Keying), OFDM (Orthogonal
Frequency Division  Multiplexing), and so forth. Of
course, other modulation  methods may be included as
well. Examples of error correction methods include BCH
(Bose-Chaudhuri-Hocquenghem)  coding, convolution
coding, Reed-Solomon coding, and so  forth. Of course,
other error correction methods may be  included. Also,
error detection methods may be included  besides error
correction methods. [0399]  For example, in the event
that the  



transmission/reception environment is favorable, the
transmission device 1001 and reception device 1002
suppress  electric power consumption by using a
relatively simple  modulation method and relatively
simple error correction  method. Conversely, in the
event that the  transmission/reception environment is
poor, the transmission  device 1001 and reception
device 1002 switch to a modulation  method with more
gain so that information can be accurately
transmitted and received, in the same way as with the
transmission level and reception gain, and also
switches to 175  SO6P0887  a higher-level error
correction method. [0400]  Thus, enabling the optimal
modulation method and error  correction method to be
selected according to the  communication environment
allows unnecessary increase in  transmission level to
be suppressed. That is to say,  situations wherein
poor communication environment  excessively increases
the transmission level and  transmission/reception of
unnecessarily strong airwaves is  performed can be
avoided. Also, power consumption can be  reduced,
since the transmission level and reception gain are
suppressed in this way. [0401]  Fig. 56 is a diagram
illustrating a detailed  configuration example of the
transmission device 1001 and  



reception device 1002 of the communication system 1000
in  that case. [0402]  In the event of the example
illustrated in Fig. 56, the  handling processing unit
1015 of the transmission device  1001 includes a
modulation method determining unit 1825 for
determining a modulation method to be employed for
transmission processing by the transmission unit 1011,
and  an error correction method determining unit 1827
for  determining an error correction method to be
employed for 176  S06P0887  transmission processing by
the transmission unit 1011 instead of the transmission
level adjusting unit 1025 and  capacitance adjustment
unit 1027 included in the example in  Fig. 35. [0403]
The modulation method determining unit 1825 determines
a modulation method as described above based on the
status  determination results determined at the
determining unit  1024 of the status confirmation unit
1014. The modulation  method determining unit 1827
determines an error correction  method as described
above based on the status determination  results
determined at the determining unit 1024 of the  status
confirmation unit 1014. [0404]  In this case, the
information providing unit 1029  



controls the transmission unit 1011 to supply the
modulation  method determined at the modulation
determining unit 1825,  and the error correction
method determined at the error  correction method
determining unit 1827 to the reception  device 1002
along with the information indicating the status
determination results and combined load. [0405]  In
the event of the example illustrated in Fig. 56, the
handling processing unit 1035 of the reception device
1002  includes a modulation method determining unit
1846 for --------------- - - 177  S06P0887
determining a modulation method (i.e., demodulation
method)  to be employed for reception processing by
the reception  unit 1031, and an error correction
method determining unit  1847 for determining an error
correction method to be  employed for reception
processing by the reception unit 1031  instead of the
reception gain adjustment unit 1046 and  capacitance
adjustment unit 1047 included in the example in  Fig.
35. [0406]  The modulation method determining unit
1846 determines  a modulation (demodulation) method as
described above based  on the status determination
results determined at the  determining unit 1044 of
the status confirmation unit 1034,  and the
information relating to the modulation method  



determined at the transmission device 1001, which is
supplied from the determining unit 1044. The error
correction method determining unit 1847 determines an
error  correction method as described above based on
the status  determination results determined at the
determining unit  1044 of the status confirmation unit
1034, and the  information relating to the error
correction method  determined at the transmission
device 1001, which is  supplied from the determining
unit 1044. [0407]  That is to say, in this case, the
determining unit 1044 - - ---- -- ---------------- -
----------- 178  S06P0887  determines the status of
the reception device 1002 based on  the combined load
calculated by the combined load calculating unit 1042,
and supplies the information relating  the modulation
method and error correction method determined  at the
transmission device 1001, which is supplied from the
transmission device 1001, and is obtained under
control of  the information obtaining unit 1043 to the
handling processing unit 1035 along with the
determination results.  [0408] For example, the
modulation method determining unit  1846 employs the
modulation method (demodulation method  corresponding
to the modulation method) determined at the
transmission device 1001 if possible in light of the
status  



of the reception device 1002. Also, for example, the
error  correction method determining unit 1847 employs
the error  correction method determined at the
transmission device 1001  if possible in light of the
status of the reception device  1002. [0409]  The
communication control processing and status
confirmation processing to be executed by the
transmission  device 1001 in this case is basically
the same as those  described with reference to the
flowcharts in Fig. 37 and  Fig. 38. [0410] - 179
SO6P0887  However, in this case, the handling
processing illustrated in the flowchart in Fig. 39 is
performed such as  illustrated in the flowchart in
Fig. 57. [0411]  That is to say, the modulation method
determining unit  1825 determines in step S241 whether
to control the  modulation method based on the status
determination results  which are supplied from the
determining unit 1024, and in  the event that
determination is made to control the  modulation
method, proceeds to the processing in step S242,  and
determines the modulation method based on the status
determination results. For example, the modulation
method  determining unit 1825 selects the most
appropriate method  



from the candidates of multiple modulation methods
prepared  beforehand based on whether or not a
communication  environment is a preferable state. Upon
the processing in  step S242 being completed, the
modulation method determining  unit 1825 supplies the
information obtained from the  determining unit 1024
of the status confirmation unit 1014,  and the
information relating to the determined modulation
method to the error correction method determining unit
1827,  and proceeds to the processing in step S243.
Also, in step  S241, in the event that determination
is made not to control  the modulation method, for
example, such that a  predetermined modulation method
which has been determined as - 180  S06P0887  an
initial value beforehand is employed, the modulation
method which is currently selected is maintained, or
the  like, the modulation method determining unit 1825
omits the  processing in step S242, supplies the
information which is  supplied from the determining
unit 1024 of the status  confirmation unit 1014 to the
error correction method  determining unit 1827 along
with the information relating to  the current
modulation method, and proceeds to the  processing in
step S243. [0412]  In step S243, the error correction
method determining  unit 1827 determines whether to
control the error correction  method based on the
status determination results which are  



supplied via the modulation method determining unit
1825,  and in the event that determination is made to
control the  modulation method, proceeds to the
processing in step S244,  and determines the error
correction method based on the  status determination
results. For example, the error  correction method
determining unit 1827 selects the most  appropriate
method from the candidates of multiple error
correction methods prepared beforehand based on
whether or  not a communication environment is a
preferable state.  [0413] Upon completing the
processing in step S244, the error  correction method
determining unit 1827 supplies the - 181  S06P0887
information acquired from the modulation method
determining  unit 1825, and the information relating
to the determined  error correction method to the
message display unit 1028,  and proceeds to the
processing in step S245. Also, in step  S243, in the
event that determination is made not to control  the
error correction method, for example, such that a
predetermined error correction method which has been
determined as an initial value beforehand is employed,
the  error correction method which is currently
selected is  maintained, or the like, the error
correction method  determining unit 1827 omits the
processing in step S244,  supplies the information
which is supplied from the  modulation method
determining unit 1825 to the message  



display unit 1028 along with the information relating
to the  current error correction method, and proceeds
to the  processing in step S245. [0414]  In step 5245,
the message display unit 1028 determines  whether to
display a message based on the status  determination
results, as with the case of step S45, and in  the
event that determination is made to display a message,
proceeds to the processing in step 5246, and displays
a  message or image as to the user on an unshown
display based  on the status determination results, as
with the case of  step 546. (That is to say, the
message display unit 1028 - 182  S06P0887  performs
displaying of a message in accordance with the
communication environment.) Upon completing the
processing  in step S246, the message display unit
1028 supplies various  information which is supplied
from the error correction  method determining unit
1827 to the message display unit  1028, and proceeds
to the processing in step 5247. Also, in  step 5245,
in the event that determination is made not to
display a message, the message display unit 1028 omits
the  processing in step 5246, and proceeds to the
processing in  step 5247. [0415]  In step S247, the
information providing unit 1029  determines whether to
provide information based on the  



status determination results which are supplied via
the  message display unit 1028, and in the event that
determination is made to provide information, proceeds
to  the processing in step S248, and controls the
transmission  unit 1011 to provide the information
indicating the  modulation method and the error
correction method employed at the transmission device
1001 to the reception device 1002.  At this time, an
arrangement may be made wherein the  information
providing unit 1029 also provides the information
relating to another communication environment  such as
the combined load of the transmission device 1001,
and so forth to the reception device 1002 as
necessary. - 183  S06P0887  Upon completing the
processing in step 2248, the information  providing
unit 1029 completes the handling processing, and
returns to the processing in step S2 in Fig. 37,
thereby  completing the communication control
processing. Also, in  step 5247, in the event that
determination is made not to  provide the information,
the information providing unit 1029  omits-the
processing in step 5248, and completes the  handling
processing. [0416]  Note that the status confirmation
processing by the  reception device 1002 is executed
in the same way in the  case of the flowchart in Fig.
40. Also, the reception  device 1002 executes the
handling processing illustrated in  



the flowchart in Fig. 41 basically in the same way in
the  above case of the transmission device 1001 with
reference to  the flowchart in Fig. 57. Accordingly,
detailed description  thereof will be omitted.
However, such as the flowchart  illustrated in Fig.
41, the reception device 1002 does not  transmit
information like the transmission device 1001, so  in
the event of the handling processing using the
reception  device 1002, the processing in step 5247
and step 5248 in  Fig. 57 is omitted. [0417]  Thus,
the transmission device 1001 and the reception  device
1002 can set a modulation method, an error correction
- 184  S06P0887  method, and so forth readily
appropriately depending on a  communication
environment. [0418]  That is to say, in the event that
the transmission  device 1001 and the reception device
1002 determine a  modulation method or an error
correction method as handling  processing, the
respective configurations differ only in the  handling
processing unit and the content of the handling
processing, the configuration of each unit and each
processing other than that is basically the same as
the case  of the transmission device 1001 and the
reception device  1002 described with reference to the
respective drawings up  to Fig. 41. Accordingly,
control of the modulation method  



and error correction can be applied to each case
described  with reference to Fig. 42 through Fig. 54
in the same way.  [0419] That is to say, for example,
control of the modulation  method and error correction
method can be applied to the  communication device
1201 and the communication device 1202  of the
communication system 1200 illustrated in Fig. 43, and
the communication handling processing unit 1215 may
include  the modulation method determining unit 1825
and the error  correction method determining unit 1827
instead of the  transmission level adjustment unit
1225, reception gain  adjustment unit 1226, and the
capacitance adjustment unit 185  S06P0887  1227. In
this case, consequently, the handling processing
executed by the communication handling processing unit
1215  performs control of the modulation method and
error correction method instead of transmission level
adjustment,  reception level adjustment, and
capacitance adjustment, in  the same way as the above
case of the transmission device  1.001 and the
reception device 1002, so that detailed description
thereof will be omitted.  [0420] Of course, an
arrangement may be made wherein  determination of the
modulation method, and determination of  the error
correction method is performed at one of the
communication devices of the communication system
1200, and  



the determined method is unconditionally employed at
the  other communication device, or an arrangement may
be made  wherein transmission level adjustment,
reception gain  adjustment, and capacitance adjustment
are not deleted but  remained, and control of the
modulation method and control  of the error correction
method is only added. [0421]  Also, in addition to the
above modulation method and  error correction method,
the frequency of a carrier signal to be transmitted or
received may be controlled, for example.  For example,
the communication device, transmission device,  or
reception device scans the most appropriate frequency,
- 186  S06F0887  and performs communication by taking
the signal of a frequency band having the most
appropriate properties as a  carrier signal. [0422]
For example, in the case of wireless communication, a
communication medium is the air which is generally
constant,  but the communication medium 1003 of the
communication  system 1000 (Fig. 58A) may be any of a
solid or solution or  the like, and the properties as
a communication medium such  as capacitance,
resistance value, and so forth can be  extremely
fluctuated depending on quality of material, size,
shape, and so forth thereof. For example, in the event
that  a human body is taken as the communication
medium 1003, as  



illustrated in Fig. 58B, the properties as a
communication  medium are changed depending on whether
the communication  medium 1003 is an adult, a child,
heavy, slim, large, small,  or the like. [0423]
Similarly, for example, as illustrated in Fig. 58C,
the  properties of the communication medium 1003 as a
communication medium are changed depending on the case
wherein the principal components of the communication
medium  1003 is the water, the case of salt water, the
case of oil,  the case of organic solvent, the case of
sulfuric acid, or  the like. ] - 187  S06P0887  [0424]
Thus, upon the material, shape, size, or the like of
the communication medium 1003 changing, the frequency
properties in the communication between the
transmission  device 1001 and the reception device
1002 are sometimes  changed such as curves 1901
through 1903 of the graph  illustrated in Fig. 59.
[0425]  That is to say, constantly performing
communication  with the same frequency as a carrier
signal (carrier)  results in that the transmission
device 1001 and the  reception device 1002 performs
communication utilizing a  



small gain (inefficient) frequency band depending on
the  material, shape, size, or the like of the
communication  medium 1003, which needs to
unnecessarily raise a  transmission gain or reception
sensitivity, leading to a  risk of increasing power
consumption. [0426]  Also, a method can be also
conceived wherein the  information relating to a
communication medium is input by  the user, and
communication settings are performed based on  the
input, but it is difficult to identify frequency
properties correctly by only user input in some cases,
for  example, such as a case wherein the transmission
device 1001  and the reception device 1002 regard a
liquid flowing in a - 188  S06P0887  certain tube as
the communication medium 1003, and perform
communication via that tube, or a case wherein the
communication medium 1003 (flowing liquid) itself
changes.  [0427] Thus, the most appropriate frequency
of a carrier  signal sometimes changes depending on a
communication  environment, so-is not always
unchanged, and also with-a  method for determining a
frequency based on user input, a  case wherein it is
difficult to optimize a frequency as to a
communication environment can be conceived. [0428]
Consequently, an arrangement is made wherein the  



communication device (including the transmission
device and  reception device) searches a frequency
having a great gain  (searches the frequency
properties of a communication  environment of the
outside of the device), for example,  prior to
starting communication, and performs frequency
settings of a carrier signal based on the search
results.  [0429] A configuration example of the
communication device in  that case is illustrated in
Fig. 60. The communication  system 2000 illustrated in
Fig. 60 includes a communication  device 2001 and a
communication device 2002. The  communication device
2001 and communication device 2002 are  configured so
as to search the frequency properties of a - 189
S06P0887  communication environment (principally,
communication medium  1003), for example, prior to
starting communication or the  like, obtain the most
appropriate frequency (frequency  having a great gain)
of a carrier signal, and perform  communication using
the signal of frequency thereof as a  carrier signal,
as described above. [0430]  That is to say, the
communication device 2001 includes  the same
configuration as the communication device 1201 in
Fig. 43 as illustrated in Fig. 60, and further
includes a  frequency scan processing unit 2011 for
identifying the most  appropriate frequency of a
carrier signal, and a frequency  



setting unit 2012 for setting the frequency of a
carrier  signal to the most appropriate frequency. The
communication  device 2002 has the same configuration
as the communication  device 2001, and description
thereof will be omitted. [0431]  The frequency scan
processing unit 2011 operates in  collaboration with
the frequency scan processing unit of the
communication device 2002 serving as a communication
partner,  transmits/receives a signal while changing a
frequency with a certain transmission level, and
measures reception level  thereof regarding each
frequency, thereby identifying a  frequency which
provides the maximum gain. The frequency  setting unit
2012 controls the transmission unit 1011 and - 190
S06P0887  the reception unit 1031 to set the frequency
identified in  the processing of the frequency scan
processing unit 2011 as  the frequency of a carrier
signal. The transmission unit  1011 and the reception
unit 1031 perform communication as to  the
communication device 2002 using carrier signal
thereof.  [0432] Description will be made regarding a
specific - processing flow example with reference to
the flowchart in  Fig. 61. [0433]  First, the
communication status confirmation unit 1214  of the
communication device 2001 performs processing such as



calculating combined load, and so forth to confirm a
communication status in step 5301. In step 5302, the
communication handling unit 1215 of the communication
device  2001 performs settings such as a transmission
level, a  reception gain, capacitance, and so forth
based on the  status determination results. At this
time, the  communication device 2001 performs
communication as to the  communication device 2002 to
give and receive information as  necessary. Similarly,
the communication status confirmation  unit 1214 (not
shown) of the communication device 2002  confirms a
status relating communication in step 5321. In  step
S322, the communication handling unit 1215 of the
communication device 2002 performs communication
settings - 191  S06P0887  based on the status
confirmation results. [0434]  Upon the settings such
as a transmission level, a  reception level,
capacitance, and so forth based on a  communication
environment being completed, the frequency  scan
processing unit 2011 of the communication device 2001
sets the frequency of a carrier signal to a
predetermined  frequency Fl (initial value) to perform
frequency scan  processing for identifying the most
appropriate frequency of  a carrier signal in step
S303, and controls the transmission  unit 1011 to
transmit carrier signal thereof (e.g., sine  wave) to
the communication device 2002 in step 5304. The  



transmission level of the transmission signal at this
time  is the transmission level set in the processing
in step S302  (a predetermined certain transmission
level in the case of  not setting the signal level in
the processing in step S302).  [0435] The frequency
scan processing unit 2011 of the  communication device
2002 controls the reception unit 1031  of the
communication device 2002 to receive this carrier
signal in step S323, and upon receiving the carrier
signal,  detects the reception level of the carrier
signal in step  S324, controls the transmission unit
1011 of the  communication device 2002 to transmit a
signal including the  information of the detected
reception level to the 192  S06P0887  communication
device 2001. [0436]  The frequency processing unit
2011 of the communication  device 2001 controls the
reception unit 1031 of the  communication device 2001
to receive a signal including the  information of this
reception signal in step 5305, and upon  receiving the
signal including the information of this  reception
level, obtains the information of the reception  level
from the received signal to record the value of the
reception level corresponding to the f-requency of the
transmitted carrier signal in step S306. In step S307,
the  frequency scan processing unit 2011 of the
communication  



device 2001 raises (shifts) a predetermined certain
width AF  from the current value of the frequency of
the carrier  signal. In step 5308, the frequency
processing unit 2011 of  the communication device 2001
determines whether or not the  current frequency of
the carrier signal has reached the  predetermined
certain frequency Fn (maximum value). [0437]  As
described above, in the event that determination is
made that the current frequency of the carrier signal
which  is transmitted on a trial basis has reached the
Fn, the  frequency scan processing unit 2011 of the
communication  device 2001 returns to the processing
in step S304 to  continue the transmission of the
carrier signal, and - 193  S06PO887  executes the
subsequent processing repeatedly. [0438]  That is to
say, the frequency scan processing unit 2011  of the
communication device 2001 repeats the processing in
step S304 through step 5308, thereby transmitting the
carrier signal repeatedly while raising the frequency
of the  carrier signal from the initial value Fl
(minimum value) to  the final value Fn (maximum value)
by AF, measuring the  reception level of each
frequency using the communication  device 2002, and
recording the value of reception level  thereof
correlating with each frequency. At this time, the
frequency scan processing unit 2011 of the
communication  



device 2002 repeats the processing in step S323
through step  5325 corresponding to such processing.
[0439]  Subsequently, in step S308, in the event that
determination is made that the current frequency of
the  carrier signal has reached the Fn, the frequency
scan  processing unit 2011 of the communication device
2001  proceeds to the processing in step 5309. In step
S309, the  frequency scan processing unit 2011 of the
communication  device 2001 identifies the frequency of
which reception  level becomes the maximum based on
the information of the  reception level for each
frequency thus collected and  recorded. - 194
S06P0887  [0440] Upon identifying the frequency of
which reception level  becomes the maximum, the
frequency scan processing unit 2011  of the
communication device 2001 controls the transmission
unit 1011 of the communication device 2001 to transmit
the  signal including the information indicating the
value of the  identified frequency in step S310. The
frequency scan  processing unit 2011 of the
communication device 2002  controls the reception unit
1031 of the communication device  2001 to receive
signal thereof, and obtain the value of the  frequency
identified at the frequency scan processing unit  2011
of the communication device 2001. 



[0441]  In step S311, the frequency setting unit 2012
of the  communication device 2001 sets the frequency
searched at the  frequency scan processing unit 2011
as the frequency of the  carrier signal. In step S326,
the frequency setting unit  2012 of the communication
device 2002 which obtained the  information of the
frequency sets the frequency of the  carrier signal in
step S327. Note that at this time, the  frequency
setting unit 2012 of the communication device 2001,
and the frequency setting unit 2012 of the
communication  device 2002 communicate each other as
necessary, and mutually share information.  [0442] -
195  S06P0887  Thus, the frequency scan processing
unit 2011 of the communication device 2001, and the
frequency scan processing  unit 2011 of the
communication device 2002 can set the  frequency of
the carrier signal to be employed in the  subsequent
actual communication so as to become most  appropriate
for a communication environment. [0443]  Note that
with the above description has been made  wherein the
frequency scan processing unit 2011 and  frequency
setting unit 2012 of the communication device 2001
execute the left-sided flow in Fig. 61, and the
frequency  scan processing unit 2011 and frequency
setting unit 2012 of  



the communication device 2002 execute the right-sided
flow  in Fig. 61, but an arrangement is not restricted
to this, an  arrangement may be made wherein the
frequency scan  processing unit 2011 and frequency
setting unit 2012 of the  communication device 2001
execute the right-sided flow in  Fig. 61, and the
frequency scan processing unit 2011 and  frequency
setting unit 2012 of the communication device 2002
execute the left-sided flow in Fig. 61. Regarding
whether  the frequency scan processing unit 2011
executes the right- sided flow in Fig. 61 or the
left-sided flow in Fig. 61 may  be predetermined, or
may be determined by the relation as to  the
communication partner (e.g., priority) or the like
prior  to transmitting/receiving the carrier signal. -
196  S06P0887  [0444] Further, it is desirable to set
the setting timing of  the frequency of the carrier
signal using the frequency  setting unit 2012 so as
not to perform communication under a  state wherein
the mutual settings of the frequency of the  carrier
signal differ from each other, and so as to obtain
-the same time (same timing) between the-communication
device  2001 and the communication device 2002 as same
as possible.  For example, an arrangement may be made
wherein upon  performing the processing for
transmitting the value of the  frequency in step S310
(from the reception processing in  step 5326), the
settings are performed after predetermined  



time, thereby synchronizing the setting timing of
both.  [0445] Further, an arrangement may be made
wherein one basic  communication frequency is set, and
the frequency is  synchronized by performing
communication based on this basic  frequency during
frequency scan. Further, an arrangement  may be made
wherein a modification method of the frequency  is set
based on predetermined table data, thereby giving
contrast between a portion searched finely and a
portion  searched roughly. [0446]  Also, such as the
flowchart illustrated in Fig. 61, the  communication
device 2002 which receives the carrier signal 197
S06P0887  may obtain the most appropriate frequency,
and propagate the  frequency value alone without
sending back the detected  signal level to the
communication device 2001 one after  another. [0447]
The processing flow in that case will be described
with  reference to the flowchart in Fig. 62. .  [0448]
As with the case of Fig. 61, the communication status
confirmation unit 1214 of the communication device
2001  confirms a communication status in step S401,
and the  communication handling processing unit 1215
of the  



communication device 2001 performs settings such as a
transmission level, a reception gain, capacitance, and
so  forth in step 5402. Similarly, with the
communication  device 2002, the communication status
confirmation unit 1214  (not shown) confirms a state
relating to communication in  step 5421, and the
communication handling processing unit  1215 performs
communication settings based on the status
confirmation results in step 5422. [0449]  Upon the
transmission level, reception gain,  capacitance, and
so forth based on a communication  environment being
set, the frequency scan processing unit 2011 of the
communication device 2001 sets the frequency of 198
S06P0887  the carrier signal to the predetermined
certain frequency Fl  (initial value) in step S403.
Also, the frequency scan  processing unit 2011 of the
communication device 2002 sets  the frequency of the
carrier signal to the initial value Fl  in the same
way in step S423. The frequency scan processing  unit
2011 of the communication device 2002 further sets the
reference value RL of a reception level to zero in
step S424.  [0450] Next, the communication device 2001
performs the  processing in step S404 at predetermined
timing wherein the  processing in step S424 has been
surely completed, and  controls the transmission unit
1011 to transmit the carrier  



signal (e.g., sine wave) to the communication device
2002.  The transmission level of the transmission
signal at this  time is the transmission level set in
the processing in step  S402 (a predetermined certain
transmission level in the case  of not setting the
signal level in the processing in step  S402). [0451]
The frequency scan processing unit 2011 of the
communication device 2002 controls the reception unit
1031  of the communication device 2002 to receive this
carrier  signal in step S425, and upon receiving the
carrier signal,  detects the reception level of the
carrier signal in step  S426. The frequency scan
processing unit 2011 of the 199  S06P0887
communication device 2002 determines whether or not
the detected reception level Rn is greater than the
reference  value RL in step 5427, and only in the
event that  determination is made that the detected
reception level Rn  is greater than the reference
value RL, updates the value of  the reference value RL
to the value of the reception level  Rn in step 5428,
and records the reference value RL as the  current
frequency value in step 5429. Upon completing the
processing in step 5429, the frequency scan processing
unit  2011 of the communication device 2002 proceeds
to the  processing in step 5430. [0452]  



In step 5427, in the event that determination is made
that the reception level Rn is not greater than the
reference value RL, the frequency scan processing unit
2011  of the communication device 2002 omits the
processing in  step 5428 and step 5429, and proceeds
to the processing in  step 5430. [0453]  In step 5430,
the frequency scan processing unit 2011  of the
communication device 2002 determines whether or not
the current frequency of the carrier signal to be
received  has reached the predetermined certain
frequency Fn (maximum  value), and in the event that
determination is made not to  reach the Fn, returns to
the processing in step 5425, and - 200  S06P0887
repeats the subsequent processing. [0454]  In response
to such processing, the frequency scan  processing
unit 2011 of the communication device 2001  transmits
the carrier signal in step 5404, following which
raises (shifts) the frequency of the carrier signal by
the  predetermined certain width AF from the current
value in  step 5405, and determines whether or not the
current  frequency of the carrier signal has reached
the maximum  value Fn in step 5406. [0455]  In the
event that determination is made that the  



current frequency of the carrier signal has not
reached the  Fn, the frequency scan processing unit
2011 of the  communication device 2001 returns to the
processing in step  S404 to continue the transmission
of the carrier signal, and  executes the subsequent
processing repeatedly. [0456]  That is to say, the
frequency scan processing unit 2011  of the
communication device 2001 repeats the processing in
step S404 through step S406, thereby transmitting the
carrier signal repeatedly while raising the frequency
of the  carrier signal from the initial value Fl
(minimum value) to  the final value Fn (maximum value)
by Al. On the contrary,  the frequency scan processing
unit 2011 of the communication 201  S06P0887  device
2002 repeats the processing in step S425 through step
S430, as described above. [0457]  In step S430, in the
event that determination is made  that the current
frequency of the carrier signal has reached  the
maximum value Fn, the frequency scan processing unit
2011 of the communication device 2002 proceeds to the
- processing in step S431, and controls the
transmission unit  1011 of the communication device
2002 to transmit the signal  including the frequency
value (reference value RL) finally  recorded in the
processing in step S429 during such a  processing flow
to the information communication device 2001.  



[0458] On the contrary, in the event that
determination is  made that the current frequency of
the carrier signal has  reached the maximum value Fn
in step S406, the frequency  scan processing unit 2011
of the communication device 2001  proceeds to the
processing in step S407. In step S407, the  frequency
scan processing unit 2011 of the communication  device
2001 controls the transmission unit 1011 of the
communication device 2001 to receive the signal
including  the frequency value transmitted from the
communication  device 2002 in the processing in step
S431. [0459]  In step S408, the frequency setting unit
2012 of the 202  S06P0887  communication device 2001
sets the frequency value supplied  from the
communication device 2002 as the frequency of the
carrier signal. In step S432, the frequency setting
unit  2012 of the communication device 2002 sets the
frequency  value transmitted to the communication
device 2001 as the  frequency of the carrier signal.
Note that at this time,  the frequency setting unit
2012 of the communication device  2001, and the
frequency setting unit 2012 of the  communication
device 2002 communicate each other as  necessary, and
mutually share information. [0460]  Thus, the
frequency scan processing unit 2011 of the  



communication device 2001 and the frequency scan
processing  unit 2011 of the communication device 2002
can set the  frequency of carrier signals used for
actual subsequent  communication to be optimal for the
communication  environment. [0461]  Also, in the same
way for this case as well, the  communication device
2001 and the communication device 2002  may execute
either of the left or right flow in Fig. 62.  Note
however, that each executes the flow to the opposite
side from the other. [0462]  As described above, the
communication system to which - 203  S06P0887  the
present invention has been applied (transmission
device,  reception device, and communication device)
can perform  communication. Particularly, more
appropriate communication  settings can be easily made
according to the properties of  the communication
medium. [0463]  The configuration of each
communication system may be  of a configuration other
than that described above, and the  number of
transmission devices, reception devices, and
communication devices is not restricted. Also, the
communication medium may be other than a human body.
[0464]  



The series of above-described processing can be
executed by hardware, or by software. In these cases,
the  individual devices described above may each be
configured as  personal computers, such as illustrated
in Fig. 63. [0465]  In Fig. 63, a CPU (Central
Processing Unit) 2101 of the  personal computer 2100
executes the various processing  following programs
stored in ROM (Read Only Memory) 2102 or  programs
loaded from a storage unit 2113 to RAM (Random  Access
Memory) 2103. The RAM 2103 also stores data and so
forth necessary for the CPU 2101 to execute the
various  types of processing, as appropriate. [0466]
204  S06D0887  The CPU 2101, ROM 2102, and RAM 2103,
are mutually connected via a bus 2104. An input/output
interface 2110 is  also connected to the bus 2104.
[0467]  Also connected to the input/output interface
2110 is an  input unit 2111 such as a keyboard, mouse,
and so forth, an  output unit 2112 including a display
such as a CRT (Cathode  Ray Tube), an LCD (Liquid
Crystal Display), or the like, and  a speaker or the
like, a storage unit 2113 such as a hard  disk or the
like, and a communication unit 2114 such as a  modem
or the like. The communication unit 2114 performs
communication processing via networks including the
Internet.  



[0468] Also connected to the input/output interface
2110 if  necessary is a drive 2115, to which removable
media such as  magnetic disks, optical disks,
magneto-optical disks,  semiconductor memory, or the
like, is mounted as appropriate,  with computer
programs read out therefrom being installed to  the
storage unit 2113 as necessary. [0469]  In the event
of executing the above-described series of  processing
by software, programs making up the software are
installed from networks and recording media. [0470]
This recording media is configured of not only - 205
S06P0887  removable media 2121 such as optical disks
(including CD-ROM  (Compact Disk-Read Only Memory) and
DVD (Digital Versatile  Disk), magneto-optical disks
(including MD (Mini-Disk) (a  registered trademark)),
in which the programs are recorded  and distributed to
the user separately from the device  itself, as shown
in Fig. 63 for example, but also ROM 2102  or the hard
disk included in the storage unit 2113 or the - like
in which programs are recorded and the medium is
assembled into the device beforehand and thus provided
to  the user. [0471]  Note that in the present
specification, steps described  



in the program recorded in the recording medium may be
executed in time-sequence following the described
order as a  matter of course, or may be executed in
parallel or  individually. [0472]  Also note that in
the present specification, system  refers to the
entirety of equipment configured of multiple  devices.
Also note that a configuration described above as
being a single device may be divided and be carried
out in  the form of multiple devices, or conversely, a
configuration  described above as being multiple
devices may be integrated  and be carried out in the
form of a single device. Further,  other
configurations than those described above may be added
206  S06P0887  to the configuration of the devices.
Moreover, one part of  the configuration of one device
may be included in the  configuration of another
device, as long as the overall  configuration and
operations of the system are substantially  the same.
- 207  S06P0887  CLAIMS 1. A communication system
comprising a first  communication device and a second
communication device which  perform communication via
a communication medium; said first communication
device including 



first status confirming means for confirming the
status of said first communication device regarding
said  communication, first supply means for supplying
first confirmation  results, which are confirmation
results of said first status  confirmation means, to
said second communication device, first obtaining
means for obtaining second  confirmation results which
are confirmation results  regarding said communication
of said second communication  device, supplied from
said second communication device, and first handling
processing means for performing  control processing
regarding said communication, based on  said first
confirmation results and said second confirmation
results; and said second communication device
including second status confirmation means for
confirming the  status of said second communication
device regarding said  communication, second supply
means for supplying said second 208  S06P0887
confirmation results, which are the confirmation
results of  said second status confirmation means, to
said first  communication device, second obtaining
means for obtaining said first  confirmation results
supplied from said first communication  device, and 



second handling processing means for performing
control processing regarding said communication, based
on  said first confirmation results and said second
confirmation  results. 2. A communication system
comprising a transmission  device for transmitting
signals via a communication medium,  and a reception
device for receiving said signals; wherein said
transmission device includes first status confirmation
means for confirming the  status regarding
transmission of said signals, and first handling
processing means for performing  control processing
regarding transmission of said signals,  based on
first confirmation results which are the results of
confirmation by said first status confirmation means;
and wherein said reception device includes second
status confirmation means for confirming the  status
regarding reception of said signals, and second
handling processing means for performing 209  S06P0887
control processing regarding reception of said signals
based  on second confirmation results which are the
results of  confirmation by said second status
confirmation means. 3. A communication system
comprising a transmission  device for transmitting
signals via a communication medium,  and a reception
device for receiving said signals; wherein said
transmission device includes 



first status confirmation means for confirming the
status regarding transmission of said signals, supply
means for supplying said first confirmation  results,
which are the confirmation results of said first
status confirmation means, to said reception device,
and first handling processing means for performing
control processing regarding transmission of said
signals,  based on said first confirmation results;
and wherein said reception device includes second
status confirmation means for confirming the  status
regarding reception of said signals, obtaining means
for obtaining said first  confirmation results
supplied from said transmission device,  and second
handling processing means for performing  control
processing regarding reception of said signals based
on at least one of second confirmation results which
are the --------- - - ------ 210  S06P0887  results of
confirmation by said second status confirmation
means, and said first confirmation results obtained by
said  obtaining means. 4. A communication device for
performing communication  with another communication
device via a communication medium,  comprising:
status communication means for confirming the status  



regarding said communication of said communication
device;  and handling processing means for performing
control  processing regarding said communication,
based on the  confirmation results of said status
confirmation means. 5. The communication device
according to Claim 4, wherein  said status regarding
communication includes relative  positional relation
between said communication device and at  least one of
said communication medium and said other
communication device. 6. The communication device
according to Claim 4, said  status confirmation means
comprising: electric current measurement means for
measuring the  electric current flowing through said
communication device;  combined load output means for
outputting the combined - 211  S06PO887  load of said
communication device and said communication medium
with regard to said communication of said
communication device, based on the measurement results
of  said current measurement means; and determining
means for determining the status of said
communication device based on said combined load
calculated  by said combined load calculating means,
and deciding the  contents of said control processing
by said control means. 7. The communication device
according to Claim 6, said  status confirmation means
further comprising input accepting  



means for accepting input of communication medium
information which is information relating to the
properties  of said communication medium; wherein said
combined load calculating means calculate  said
combined load based on said measurement information of
said electric current measurement means, and said
communication medium information accepted by said
input  accepting means. 8. The communication device
according to Claim 4, said  status confirmation means
comprising information obtaining  means for obtaining
information relating to said status  confirmation
results at said other communication device  provided
by said other communication device; 212  S06P0887
wherein said handling processing means perform control
processing relating to said communication based on
information regarding said status confirmation results
obtained by said information obtaining means. 9. The
communication device according to Claim 4, wherein
said-handling processing means comprise transmission
level  adjusting means for adjusting the transmission
level at the  time of said communication device
transmitting signals,  based on the confirmation
results of said status  confirmation means. 10. The
communication device according to Claim 4,  wherein
said handling processing means comprise reception  



gain adjusting means for adjusting the reception gain
at the  time of said communication device detecting
received signals,  based on the confirmation results
of said status confirmation means. 11. The
communication device according to Claim 4,  wherein
said handling processing means comprise capacitance
adjusting means for adjusting the capacitance as to
said  communication medium for a signal electrode
which is an  electrode for transmission/reception of
signals, based on  the confirmation results of said
status confirmation means. - 213  S06P0887  12. The
communication device according to Claim 11, wherein
said signal electrode is a plurality of electrodes
arrayed in array fashion, each configured of a
connection- controllable electrode; wherein said
capacitance adjusting means control said  capacitance
by controlling the connection of each electrode. - 13.
The communication device according to Claim 4, wherein
said handling processing means comprise message
display means for displaying messages and images to a
user,  based on the confirmation results of said
status  confirmation means. 14. The communication
device according to Claim 4,  wherein said handling
processing means comprise information  providing means
for providing information relating to the
confirmation results of said status confirmation means
to  



said other communication device. 15. The communication
device according to Claim 4,  wherein said handling
processing means comprise modulation  method deciding
means for deciding the modulation method for  said
communication, based on the confirmation results of
said status confirmation means. 214  SO6P0887  16. The
communication device according to Claim 4, wherein
said handling processing means comprise error-
correction method deciding means for deciding the
error  correction method of the communication, based
on the  confirmation results of said status
confirmation means. 17. The communication device
according to Claim 4,  further comprising: frequency
identifying means for identifying a frequency
regarding which gain is great for signals transmitted
to  said other communication device; and frequency
setting means for setting the carrier signal  of said
communication to the frequency identified by said
frequency identifying means. 18. A communication
method for a communication device  which performs
communication with another communication  device via a
communication medium, said method comprising  the
steps of: confirming the status regarding to said
communication  of said communication device; and 



performing control processing regarding said
communication, based on the confirmation results
thereof. 215  SO6P0887  19. A program for causing a
computer to perform processing of communication with
another communication  device via a communication
medium, said program comprising  the steps of:
confirming the status regarding to said communication
of said communication device; and performing control
processing regarding said  communication, based on the
confirmation results thereof. 






