
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
91

3 
62

3
A

1
*EP003913623A1*

(11) EP 3 913 623 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
24.11.2021 Bulletin 2021/47

(21) Application number: 20741365.9

(22) Date of filing: 07.01.2020

(51) Int Cl.:
G10L 19/00 (2013.01) G10L 19/008 (2013.01)

H04M 3/56 (2006.01)

(86) International application number: 
PCT/JP2020/000104

(87) International publication number: 
WO 2020/149167 (23.07.2020 Gazette 2020/30)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 17.01.2019 JP 2019006309

(71) Applicant: NIPPON TELEGRAPH AND 
TELEPHONE CORPORATION
Chiyoda-ku, Tokyo 100-8116, (JP)

(72) Inventors:  
• MORIYA, Takehiro

Musashino-shi, Tokyo 180-8585 (JP)
• KAMAMOTO, Yutaka

Musashino-shi, Tokyo 180-8585 (JP)
• SUGIURA, Ryosuke

Musashino-shi, Tokyo 180-8585 (JP)

(74) Representative: MERH-IP Matias Erny Reichl 
Hoffmann 
Patentanwälte PartG mbB
Paul-Heyse-Strasse 29
80336 München (DE)

(54) MULTIPOINT CONTROL METHOD, DEVICE, AND PROGRAM

(57) A technique is provided that can reduce degra-
dation of the sound quality due to a tandem connection
of paired coding and decoding, and can reduce the op-
eration processing amount and the required memory
amount of a multipoint control unit. In multipoint connec-
tion between terminals of a plurality of communication
networks (for example, a fixed phone line and a mobile
phone line) having different communication capacities,

when a multichannel coding including a monaural coding
scheme of a communication network having a smaller
communication capacity is used in a communication net-
work having a larger communication capacity to transmit
sounds of a plurality points to the communication network
terminal having the larger communication capacity, con-
trol is exercised such that monaural codes of the plurality
points are output.
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Description

Technical Field

[0001] The present invention relates to at least one of
a control technique in a multipoint control unit (MCU) for
a multipoint phone conference, a coding technique of a
sound signal at each point, and a decoding technique of
a sound signal at each point.

Background Art

[0002] The technique disclosed in Patent Literature
(PTL) 1 is known as a related technique for the control
in a multipoint control unit for multipoint phone confer-
encing, coding of sound signals at each point, and de-
coding of sound signals at each point. The technique
disclosed in PTL 1 uses embedded coding through basic
quality coding and quality extension coding. The sound
signal coding apparatus at each point obtains a code by
performing embedded coding through basic quality cod-
ing and quality extension coding on input sound signals,
and outputs the code to the multipoint control unit. For a
basic quality coding part, the multipoint control unit ob-
tains sound signals by decoding the codes of all points,
mixes the obtained sound signals, codes the mixed
sound signal, and outputs a code obtained from the mixed
sound signal to each point. On the other hand, for a quality
extension coding part, the multipoint control unit (a) se-
lects a code of one most important point so as to send
the code to each point; or (b) obtains sound signals by
decoding codes of a plurality of highly important points,
mixes the obtained sound signals, codes the mixed
sound signal and outputs the code obtained from the
mixed sound signal to each point. A sound signal decod-
ing apparatus of each point obtains a sound signal in-
cluding the basic quality part of all points and the quality
expansion part of the highly important point by decoding
the code output by the multipoint control unit.

Citation List

Patent Literature

[0003] PTL 1 JP 2005-229259 A 

Summary of the Invention

Technical Problem

[0004] In the technique disclosed in PTL 1, the basic
quality part is necessarily decoded at the multipoint con-
trol unit before it is coded, and the paired coding and
decoding are connected in tandem. Thus, when the tech-
nique disclosed in PTL 1 is implemented using a coding
and decoding scheme used in mobile communication
that entails high compression, a large operation process-
ing amount and a large memory amount, the sound qual-

ity may be significantly degraded due to the tandem con-
nection of paired coding and decoding, and the operation
processing amount and the required memory amount of
the multipoint control unit may be increased due to a large
number of decoding processes and coding processes.

Means for Solving the Problem

[0005] A multipoint control method according to an as-
pect of the present invention is a method in a multipoint
control unit to which one or more first communication
network terminal apparatuses and one or more second
communication network terminal apparatuses are con-
nected through a communication path, the number of
points at which the one or more first communication net-
work terminal apparatuses are located being M (M is an
integer of 1 or greater), the number of points at which the
one or more second communication network terminal ap-
paratuses are located being N (N is an integer of 1 or
greater, M + N is K + 1 or greater, K is an integer of 2 or
more), the method including: a point selecting step of,
for a predetermined time period, selecting, by the
multipoint control unit, up to K points from among M points
at which the one or more first communication network
terminal apparatuses are located and N points at which
the one or more second communication network terminal
apparatuses are located, a bit stream input from each
first communication network terminal apparatus to the
multipoint control unit through the communication path
being a bit stream including, as codes representing a
sound signal, a monaural code obtained by coding a
mixed signal of sound signals of two or more channels
input to the first communication network terminal appa-
ratus by a first coding scheme and an extension code
including a code representing information corresponding
to a difference between the input sound signals between
two or more channels, and a bit stream input from each
second communication network terminal apparatus to
the multipoint control unit through the communication
path being a bit stream including, as a code representing
a sound signal, a monaural code obtained by coding a
sound signal of one channel input to the second commu-
nication network terminal apparatus by the first coding
scheme; and a bit stream generating step of generating
and outputting, by the multipoint control unit, a first bit
stream as a second bit stream for a selected first com-
munication network terminal apparatus of the one or
more first communication network terminal apparatuses
that has two or more selected points other than a point
of the selected first communication network terminal ap-
paratus itself, the first bit stream including, as codes rep-
resenting a sound signal, a monaural code of the two or
more selected points other than a point of the selected
first communication network terminal apparatus itself.

Effects of the Invention

[0006] According to the present invention, even when
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a high-compression coding scheme such as that used in
mobile communication is used for implementation, deg-
radation of the sound quality due to a tandem connection
of paired coding and decoding can be reduced, and the
operation processing amount and the required memory
amount of the multipoint control unit can be reduced.

Brief Description of Drawings

[0007]

Fig. 1 is a block diagram illustrating an example of
a multipoint phone connection system.
Fig. 2 is a block diagram illustrating an example of
a fixed communication terminal apparatus.
Fig. 3 is a block diagram illustrating an example of
a mobile communication terminal apparatus.
Fig. 4 is a block diagram illustrating an example of
a multipoint control unit.
Fig. 5 is a diagram schematically illustrating an ex-
ample of a code string representing a sound signal
when selection point information is information of
case 1.
Fig. 6 is a diagram schematically illustrating an ex-
ample of a code string representing a sound signal
when selection point information is information of
case 2.
Fig. 7 is a diagram schematically illustrating an ex-
ample of a code string representing a sound signal
when selection point information is information of
case 3.
Fig. 8 is a diagram schematically illustrating an ex-
ample of a code string representing a sound signal
when selection point information is information of
case 4.
Fig. 9 is a diagram schematically illustrating an ex-
ample of a code string representing a sound signal
when selection point information is information of
case 5.
Fig. 10 is a flowchart of an example of a process of
a sound signal fixed transmission side unit of the
fixed communication terminal apparatus.
Fig. 11 is a flowchart of an example of a process of
a sound signal fixed reception side unit of the fixed
communication terminal apparatus.
Fig. 12 is a flowchart of an example of a process of
a sound signal fixed transmission side unit of the
mobile communication terminal apparatus.
Fig. 13 is a flowchart of an example of a process of
a sound signal fixed reception side unit of the mobile
communication terminal apparatus.
Fig. 14 is a flowchart of an example of a process of
the multipoint control unit.

Description of Embodiments

[0008] As illustrated in Fig. 1, a multipoint phone con-
nection system 10 includes a multipoint control unit 100,

a first communication network terminal apparatus 200-
m (m is an integer from 1 to M), and a second commu-
nication network terminal apparatus 300-n (n is an integer
from 1 to N). The multipoint control unit 100 and each
first communication network terminal apparatus 200-m
are connected to each other through each transmission
path 400-m of a first communication network. The
multipoint control unit 100 and each second communi-
cation network terminal apparatus 300-n are connected
to each other through each transmission path 500-n of a
second communication network. The first communica-
tion network and the second communication network are
communication networks that differ from each other in
the communication capacity for real-time transmission.
The communication capacity of each transmission path
400-m of the first communication network in each direc-
tion is equal to or greater than K times (K is an integer
of 2 or greater) the communication capacity of each trans-
mission path 500-n of the second communication net-
work in each direction, and the total number of the first
communication network terminal apparatuses and the
second communication network terminal apparatuses is
K + 1 or greater. The K + 1 or greater terminal appara-
tuses include at least one first communication network
terminal apparatus and at least one second communica-
tion network terminal apparatus, and each terminal ap-
paratus can playback decoded sound signals corre-
sponding to sound signals of terminal apparatuses at up
to K points. That is, in the present invention, it suffices
M ≥ 1, N ≥ 1, and M + N ≥ K + 1. In the present invention,
there is no limitation on whether each communication
network is fixed communication or mobile communica-
tion, or in other words, whether the transmission path of
each communication network is a wired transmission
path or a wireless transmission path, and the like.
[0009] The present invention is also applicable to a
case where the first communication network is an existing
fixed phone communication network and the second
communication network is an existing mobile phone com-
munication network, for example. In view of this, for ease
of understanding, the following embodiments are de-
scribed with an example in which the first communication
network is assumed to be an existing fixed phone com-
munication network and the second communication net-
work is assumed to be an existing mobile phone com-
munication network, or more specifically, an example in
which the first communication network terminal appara-
tus 200-m is a fixed communication terminal apparatus
200-m, the second communication network terminal ap-
paratus 300-n is a mobile communication terminal appa-
ratus 300-n, the transmission path 400-m of the first com-
munication network is a fixed transmission path 400-m,
and the transmission path 500-n of the second commu-
nication network is a mobile transmission path 500-n, as
illustrated in Fig. 1.
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First Embodiment

[0010] First, a configuration of a multipoint phone con-
nection system and each apparatus included in the
multipoint phone connection system in a first embodi-
ment are described.

Multipoint Phone Connection System 10

[0011] As illustrated in Fig. 1, the multipoint phone con-
nection system 10 according to the first embodiment in-
cludes the multipoint control unit 100, a plurality of (M)
fixed communication terminal apparatuses 200-m (m is
an integer from 1 to M), and a plurality of (N) mobile com-
munication terminal apparatuses 300-n (n is an integer
from 1 to N). In the present embodiment, descriptions
will be made on the assumption that two or more fixed
communication terminal apparatuses 200-m and two or
more mobile communication terminal apparatuses 300-
n are provided. That is, in the present embodiment, M is
an integer of 2 or greater, and N is an integer of 2 or
greater. The multipoint control unit 100 and each fixed
communication terminal apparatus 200-m are connected
to each other through each fixed transmission path 400-
m having a communication capacity sufficient for per-
forming the real-time transmission of a code equivalent
to one channel of a coding scheme of a phone band voice
for a fixed phone, such as a transmission path for a voice
line of a fixed phone of 64 kbps in each of up and down
directions, for example. The coding scheme of a phone
band voice for a fixed phone is ITU-T G.711, for example.
The multipoint control unit 100 and each mobile commu-
nication terminal apparatus 300-n are connected to each
other through each mobile transmission path 500-n hav-
ing a communication capacity sufficient for real-time
transmission of a code equivalent to one channel of a
coding scheme of a phone band voice for a mobile phone,
such as a transmission path for a voice line of a mobile
phone of 13.2 kbps in each of up and down directions,
for example. The coding scheme of a phone band voice
for a mobile phone is 13.2 kbps mode of 3GPP EVS
standard (3GPP TS26.442), for example.

Fixed Communication Terminal Apparatus 200-m

[0012] The fixed communication terminal apparatus
200-m is an advanced phone or a PC provided with a
microphone and a speaker, and includes a sound signal
fixed transmission side unit 210-m and a sound signal
fixed reception side unit 220-m as illustrated in Fig. 2, for
example. The sound signal fixed transmission side unit
210-m includes a sound pickup section 211-m, a coding
section 212-m and a control information granting section
213-m. The sound signal fixed reception side unit 220-
m includes a control information analysis section 221-m,
a decoding section 222-m and a playback section 223-m.
[0013] The sound signal fixed transmission side unit
210-m of the fixed communication terminal apparatus

200-m performs the processes of step S211 to step S213
exemplified in Fig. 10 and the following description, and
the sound signal fixed reception side unit 220-m of the
fixed communication terminal apparatus 200-m performs
the processes of step S221 to step S223 exemplified in
Fig. 11 and the following description.

Sound Signal Fixed Transmission Side Unit 210-m

[0014] For example, for each predetermined time pe-
riod of 20 ms, that is, for each frame, the sound signal
fixed transmission side unit 210-m obtains a fixed termi-
nal sending bit stream that is a bit stream including a
code corresponding to digital sound signals of two chan-
nels, and outputs the bit stream to the fixed transmission
path 400-m. Specifically, the sound signal fixed trans-
mission side unit 210-m outputs a fixed terminal sending
bit stream to the multipoint control unit 100 through the
fixed transmission path 400-m.

Sound Pickup Section 211-m

[0015] The sound pickup section 211-m of the sound
signal fixed transmission side unit 210-m includes two
microphones and two AD conversion sections. The mi-
crophones and the AD conversion sections are associ-
ated with each other in a one-to-one relationship. The
microphone picks up a sound generated in a spatial re-
gion of around the microphone, converts the sound into
an analog electric signal, and outputs the analog electric
signal to the AD conversion section. The AD conversion
section converts an input analog electric signal into a
digital sound signal as a PCM signal having a sampling
frequency of 8 kHz, for example, and outputs the signal.
Specifically, the sound pickup section 211-m outputs dig-
ital sound signals of two channels corresponding to
sounds picked up by the two microphones, such as digital
sound signals of a two-channel stereo of left and right
channels, to the coding section 212-m of the sound signal
fixed transmission side unit 210-m (step S211).

Coding Section 212-m

[0016] For each frame, the coding section 212-m of
the sound signal fixed transmission side unit 210-m ob-
tains a monaural code that is a code representing a mixed
signal of digital sound signals of two channels input from
the sound pickup section 211-m, and an extension code
that can represent the input digital sound signals of two
channels when the extension code is used in addition to
the monaural code and
the obtained monaural code and the obtained extension
code are output to the control information granting sec-
tion 213-m of the sound signal fixed transmission side
unit 210-m (step S212). Specifically, the extension code
obtained by the coding section 212-m is the code where-
by any of the decoded digital sound signals of the two
channels cannot be obtained when only the extension
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code is used, the code whereby both of the decoded dig-
ital sound signals of the two channels can be obtained
when the code is used together with the monaural code,
and the code that includes a code representing informa-
tion corresponding to a difference between the input dig-
ital sound signals of two channels.
[0017] The mixed signal of digital sound signals of two
channels is for example, a sequence obtained by adding
together samples corresponding to digital sound signals
of two channels, a sequence obtained by averaging sam-
ples corresponding to digital sound signals of two chan-
nels, a sequence obtained by adding together or aver-
aging digital sound signals of two channels at least one
of which is deformed or delayed, a sequence obtained
by deforming the above-described sequences obtained
through the adding or averaging, or the like, and is a
signal corresponding to a sum of digital sound signals of
two channels.
[0018] The code representing information correspond-
ing to a difference between digital sound signals of two
channels is a code obtained by coding information of a
waveform representing a difference between digital
sound signals of two channels, a code representing a
feature parameter representing a difference between
digital sound signals of two channels, or the like. Infor-
mation of a waveform representing a difference between
digital sound signals of two channels is, for example, a
sequence of a value obtained by subtracting the sample
corresponding to the digital sound signal of one channel
from the sample of the digital sound signal of the other
channel, a sequence of a value obtained by dividing, by
2, a value obtained by subtracting the sample corre-
sponding to the digital sound signal of one channel from
the sample of the digital sound signal of the other chan-
nel, a sequence obtained through the subtraction, or the
subtraction and division, of digital sound signals of two
channels at least one of which is deformed or delayed,
a sequence obtained by deforming the sequence ob-
tained through the subtraction, or the subtraction and di-
vision, a part of the above-described sequences. The
feature parameter representing a difference between
digital sound signals of two channels is one or more fea-
ture amount representing a relationship or a degree of
difference between the signals of the channels, such as
a difference in energy of each frequency band, a corre-
lation of each frequency band, and a phase difference of
each frequency band of the digital sound signals of two
channels.
[0019] More specifically, for each frame, the coding
section 212-m obtains a monaural code by coding a
mixed signal of digital sound signals of two channels input
from the sound pickup section 211-m by a predetermined
first coding scheme, furthermore, obtains an extension
code including the code representing information corre-
sponding to a difference between the input digital sound
signals of two channels, and outputs the obtained mon-
aural code and the obtained extension code to the control
information granting section 213-m of the sound signal

fixed transmission side unit 210-m. Note that when cod-
ing the information corresponding to a difference be-
tween the input digital sound signals of two channels, the
coding section 212-m obtains a code by coding the in-
formation corresponding to a difference between the in-
put digital sound signals of two channels by a predeter-
mined second coding scheme.
[0020] For example, the coding section 212-m obtains
a monaural code by coding a sequence of an average
value of samples corresponding to the input digital sound
signals of two channels (i.e., a signal of the M channel
of the known MS stereo) by the predetermined first coding
scheme, and outputs the code, furthermore, with sam-
ples corresponding to the input digital sound signals of
two channels, obtains a code by coding a sequence (a
signal of the S channel of the known MS stereo) of a
value obtained by dividing, by 2, a value obtained by sub-
tracting the sample of the digital sound signal of the sec-
ond channel from the sample of the digital sound signal
of the first channel by the predetermined second coding
scheme, and outputs the obtained code as an extension
code.
[0021] As the first coding scheme, the same coding
scheme is used for the coding sections 212-m of all sound
signal fixed transmission side units 210-m and coding
sections 312-n of all sound signal mobile transmission
side units 310-n. Thus, as the first coding scheme, it is
necessary to use a coding scheme whose bit rate of the
monaural code is equal to or smaller than the communi-
cation capacity of the mobile transmission path 500-n. In
view of this, as the first coding scheme, a coding scheme
of a phone band voice for a mobile phone, such as the
13.2kbps mode of the 3GPP EVS standard described
above, may be used for example.
[0022] The bit rate of the extension code is required to
be equal to or smaller than a value obtained by subtract-
ing the bit rate of the monaural code from the communi-
cation capacity of the fixed transmission path 400-m.
Thus, when coding the information corresponding to a
difference between the input digital sound signals of two
channels, the same coding scheme, whose bit rate of the
extension code is equal to or smaller than a value ob-
tained by subtracting the bit rate of the monaural code
from the communication capacity of the fixed transmis-
sion path 400-m, is required to be used for the coding
sections 212-m of all sound signal fixed transmission side
units 210-m as the second coding scheme. As the second
coding scheme, a coding scheme capable of efficiently
coding the information corresponding to the difference
between the sound signals of the two channels, such as
a difference signal of the sound signals of the two chan-
nels, may be used as long as the bit rate of the extension
code satisfies the above-described condition, for exam-
ple. Naturally, the same coding scheme as the first coding
scheme may be used as the second coding scheme, and
the 13.2 kbps mode of 3GPP EVS standard described
above may be used as the second coding scheme, for
example.

7 8 
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[0023] Note that the extension code may include a
code for obtaining, on the decoding side, a decoded sig-
nal for a quantization error in the coding of a mixed signal
of input digital sound signals of two channels by the first
coding scheme. Specifically, the coding section 212-m
may obtain a code representing a quantization error in
the coding of a mixed signal of the input digital sound
signals of two channels by the first coding scheme, and
the obtained code representing a quantization error and
the above-described code representing information cor-
responding to the difference may be included in the ex-
tension code. Hereafter, a code representing a quanti-
zation error is referred to also as an error code, and a
code representing information corresponding to a differ-
ence is also referred to as a difference code.
[0024] For example, the coding section 212-m obtains
a monaural code by coding a sequence of an average
value of samples corresponding to the input digital sound
signals of two channels (i.e., a signal of the M channel
of the known MS stereo) by the predetermined first coding
scheme, and outputs the code, obtains a provisional de-
coded digital sound signal obtained by decoding a mon-
aural code by a first decoding scheme as a decoding
method corresponding to the first coding method, and
obtains a quantization error sequence by subtracting the
sample corresponding to the provisional decoded digital
sound signal from the sample of the mixed signal of the
input digital sound signals of two channels, then, obtains
an error code by coding the obtained quantization error
sequence, and, with the samples corresponding to the
input digital sound signals of two channels, obtains a dif-
ference code by coding a sequence (a signal of the S
channel of the known MS stereo) of a value obtained by
dividing, by 2, a value obtained by subtracting the sample
of the digital sound signal of the second channel from
the sample of the digital sound signal of the first channel,
by the predetermined second coding scheme, and out-
puts an extension code including an error code and a
difference code.

Control Information Granting Section 213-m

[0025] For each frame, the control information granting
section 213-m of the sound signal fixed transmission side
unit 210-m obtains a fixed terminal sending bit stream
including an input monaural code and an extension code
as codes representing a sound signal, and a control code
that is a code representing code information representing
a code included in a code string representing a sound
signal and outputs the fixed terminal sending bit stream
to the fixed transmission path 400-m (step S213).
[0026] The code information represented by the con-
trol code included in the fixed terminal sending bit stream
output by the control information granting section 213-m
is always "information representing that a code included
in a code string representing a sound signal is a pair of
a monaural code and an extension code". When an input
bit stream is a fixed terminal sending bit stream, the

multipoint control unit 100 described later can determine
that a code representing a sound signal included in the
bit stream is a pair of a monaural code and an extension
code. Thus, when it is intended only for input to the
multipoint control unit 100, it is not necessary to include,
in the fixed terminal sending bit stream, the control code
representing code information representing a code in-
cluded in a code string representing a sound signal, and
the sound signal fixed transmission side unit 210-m may
not include the control information granting section 213-
m, so that the coding section 212-m obtains and outputs
a fixed terminal sending bit stream including a monaural
code and an extension code as codes representing a
sound signal. Note that the fixed terminal sending bit
stream may include auxiliary information such as infor-
mation that identifies the terminal apparatus that has ob-
tained the fixed terminal sending bit stream, information
that identifies the frame corresponding to the fixed ter-
minal sending bit stream, information that identifies
whether the frame includes a sound or not (e.g., whether
the power of the digital sound signal of the frame is not
smaller than a predetermined threshold), and information
that identifies the position of each code included in a fixed
terminal sending bit stream in the fixed terminal sending
bit stream.

Sound Signal Fixed Reception Side Unit 220-m

[0027] For each frame, the sound signal fixed reception
side unit 220-m outputs a sound based on a bit stream
for a fixed terminal input from the fixed transmission path
400-m. It should be noted that, depending on the input
bit stream for a fixed terminal, the sound signal fixed re-
ception side unit 220-m may not output a sound. Note
that the bit stream for a fixed terminal input from the fixed
transmission path 400-m is a bit stream for a fixed termi-
nal output by the multipoint control unit 100 to the fixed
communication terminal apparatus 200-m.

Control Information Analysis Section 221-m

[0028] For each frame, the control information analysis
section 221-m of the sound signal fixed reception side
unit 220-m outputs, to the decoding section 222-m of the
sound signal fixed reception side unit 220-m, code infor-
mation represented by the control code included in an
input bit stream for a fixed terminal, and each code in-
cluded in a code string representing a sound signal in-
cluded in the input bit stream for a fixed terminal (step
S221). It should be noted that the control information
analysis section 221-m does not output a code when the
input bit stream for a fixed terminal does not include a
code string representing a sound signal. That is, when
the input bit stream for a fixed terminal includes a code
string representing a sound signal, the control informa-
tion analysis section 221-m outputs, for each frame, code
information represented by the control code included in
the input bit stream for a fixed terminal, and each code
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included in the code string representing a sound signal
included in the input bit stream for a fixed terminal and
outputs, when the input bit stream for a fixed terminal
does not include a code string representing a sound sig-
nal, code information represented by the control code
included in the input bit stream for a fixed terminal.
[0029] As described later in explanation of the
multipoint control unit 100, the pair of code information
representing the control code included in a bit stream for
a fixed terminal and each code included in a code string
representing a sound signal included in the bit stream for
a fixed terminal is any of the following case A to case D.
Thus, the control information analysis section 221-m out-
puts at least the code information of any of the case A to
case D. The control information analysis section 221-m
also outputs a code included in a code string representing
a sound signal when the bit stream for a fixed terminal
includes a code string representing the sound signal.

Case A: the code information is "information repre-
senting that a code included in a code string repre-
senting a sound signal is a pair of a monaural code
and an extension code". The code included in the
code string representing a sound signal is a pair of
a monaural code and an extension code.
Case B: the code information is "information repre-
senting that a code included in a code string repre-
senting a sound signal is two monaural codes". The
code included in the code string representing a
sound signal is two monaural codes.
Case C: the code information is "information repre-
senting that a code included in a code string repre-
senting a sound signal is one monaural code". The
code included in the code string representing a
sound signal is one monaural code.
Case D: the code information is "information repre-
senting that there is no code string representing a
sound signal". There is no code included in the code
string representing a sound signal.

Decoding Section 222-m

[0030] For each frame, the decoding section 222-m of
the sound signal fixed reception side unit 220-m obtains
one or two decoded digital sound signals by decoding
the input code, and outputs the one or two signals to the
playback section 223-m of the sound signal fixed recep-
tion side unit 220-m when there is an input code on the
basis of the input code information (step S222). More
specifically, the decoding section 222-m performs a proc-
ess of any of the following case A to case D for each
frame.

Case A

[0031] When the input code information is "information
representing that a code included in a code string repre-
senting a sound signal is a pair of a monaural code and

an extension code", the decoding section 222-m obtains
a provisional decoded digital sound signal by decoding
the input monaural code by a predetermined first decod-
ing scheme, and obtains decoded difference information
from a code (difference code) representing information
corresponding to a difference included in the input ex-
tension code, from the obtained provisional decoded dig-
ital sound signal and the obtained decoded difference
information, obtains and outputs two decoded digital
sound signals by regarding the provisional decoded dig-
ital sound signal as a mixed signal of the two decoded
digital sound signals, and regarding the decoded differ-
ence information as information corresponding to a dif-
ference between the two decoded digital sound signals.
Note that when the difference code is coded information,
that is, when the difference code is obtained such that
the information corresponding to a difference between
the input digital sound signals of two channels is coded
by the coding section 212-m of the corresponding sound
signal fixed transmission side unit 210-m by the prede-
termined second coding scheme, the decoding section
222-m obtains decoded difference information by decod-
ing the difference code included in the input extension
code by a predetermined second decoding scheme.
[0032] For example, the decoding section 222-m ob-
tains a first provisional decoded digital sound signal by
decoding the input monaural code by the predetermined
first decoding scheme, and obtains a second provisional
decoded digital sound signal by decoding the difference
code included in the input extension code by the prede-
termined second decoding scheme, and by taking the
first provisional decoded digital sound signal as a signal
of the M channel of the known MS stereo, and the second
provisional decoded digital sound signal as a signal of
the S channel of the known MS stereo, obtains and out-
puts a first decoded digital sound signal, that is a se-
quence of a value obtained by adding together the cor-
responding samples of the first provisional decoded dig-
ital sound signal and the second provisional decoded dig-
ital sound signal and a second decoded digital sound
signal, that is a sequence of a value obtained by sub-
tracting the corresponding sample of the second provi-
sional decoded digital sound signal from the correspond-
ing sample of the first provisional decoded digital sound
signal.
[0033] Note that when the extension code includes a
difference code and an error code, the decoding section
222-m obtains a provisional decoded digital sound signal
by decoding the input monaural code by the predeter-
mined first decoding scheme, obtains decoded error in-
formation from the error code included in the input ex-
tension code, and obtains decoded difference informa-
tion from the difference code included in the input exten-
sion code, then, obtains and outputs two decoded digital
sound signals
from the obtained provisional decoded digital sound sig-
nal, the obtained decoded error information and the ob-
tained decoded difference information, by regarding the
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provisional decoded digital sound signal as a mixed sig-
nal of the two decoded digital sound signals, regarding
the decoded error information as information corre-
sponding to an error of the provisional decoded digital
sound signal, and regarding the decoded difference in-
formation as information corresponding to a difference
between the two decoded digital sound signals.
[0034] In this case, for example, the decoding section
222-m obtains the first provisional decoded digital sound
signal by decoding the input monaural code by the pre-
determined first decoding scheme, and obtains a third
provisional decoded digital sound signal by decoding an
error code included in the input extension code, and ob-
tains the second provisional decoded digital sound signal
by decoding the difference code included in the input
extension code by the predetermined second decoding
scheme,
adds together the first provisional decoded digital sound
signal and the third provisional decoded digital sound
signal to obtain a fourth provisional decoded digital sound
signal and, by taking the fourth provisional decoded dig-
ital sound signal as a signal of the M channel of the known
MS stereo, and taking the second provisional decoded
digital sound signal as a signal of the S channel of the
known MS stereo, obtains the first decoded digital sound
signal that is a sequence of a value obtained by adding
together corresponding samples of the fourth provisional
decoded digital sound signal and the second provisional
decoded digital sound signal, and obtains and outputs
the second decoded digital sound signal that is a se-
quence of a value obtained by subtracting the corre-
sponding sample of the second provisional decoded dig-
ital sound signal from the corresponding sample of the
fourth provisional decoded digital sound signal.

Case B

[0035] When the input code information is "information
representing that a code included in a code string repre-
senting a sound signal is two monaural codes, the de-
coding section 222-m obtains two decoded digital sound
signals by decoding the input two monaural codes by the
predetermined first decoding scheme and outputs the
signals.

Case C

[0036] When the input code information is "information
representing that a code included in a code string repre-
senting a sound signal is one monaural code ", the de-
coding section 222-m obtains one decoded digital sound
signal by decoding the input monaural code by the pre-
determined first decoding scheme and outputs the signal.
Note that in this case, as another decoded digital sound
signal, the decoding section 222-m obtains a decoded
digital sound signal corresponding to silence, that is, a
decoded digital sound signal in which the amplitudes of
all samples are 0, and outputs the signal. In addition, in

this case, the decoding section 222-m may obtain, as
another decoded digital sound signal, a decoded digital
sound signal corresponding to a background noise signal
generated based on a predetermined rule, such as a de-
coded digital sound signal of white noise with a small
amplitude and a signal obtained by filtering the white
noise, and output the signal.

Case D

[0037] When the information is "information represent-
ing that there is no code string representing a sound sig-
nal", the decoding section 222-m does not perform de-
coding of codes and does not output a decoded digital
sound signal. Note that in this case, the decoding section
222-m may obtain and output one or two decoded digital
sound signals corresponding to silence, that is, decoded
digital sound signals in which the amplitudes of all sam-
ples are 0. In addition, in this case, the decoding section
222-m may obtain and output one or two decoded digital
sound signals corresponding to a background noise sig-
nal generated based on a predetermined rule, such as
decoded digital sound signals of white noise with a small
amplitude and signals obtained by filtering the white
noise.
[0038] Note that as the first decoding scheme, the de-
coding section 222-m uses a decoding scheme corre-
sponding to the first coding scheme used in the coding
section 212-m of the sound signal fixed transmission side
unit 210-m and the coding section 312-n of the sound
signal mobile transmission side unit 310-n. In addition,
as the second decoding scheme, the decoding section
222-m uses a decoding scheme corresponding to the
second coding scheme used in the coding section 212-
m of the sound signal fixed transmission side unit 210-m.

Playback Section 223-m

[0039] The playback section 223-m of the sound signal
fixed reception side unit 220-m outputs a sound corre-
sponding to one or two input decoded digital sound sig-
nals (step S223). When no decoded digital sound signal
is input, no sound is output.
[0040] The playback section 223-m includes two DA
conversion sections and two speakers, for example. The
DA conversion sections convert an input decoded digital
sound signal into an analog electric signal and outputs
the signal. The speaker generates a sound correspond-
ing to an analog electric signal input from the DA conver-
sion sections. The speakers may be provided in stereo
headphones or stereo earphones. In this case, for exam-
ple, when two decoded digital sound signals are input,
the playback section 223-m associates the DA conver-
sion sections with the speakers in a one-to-one relation-
ship, and generates sounds corresponding to the two
decoded digital sound signals from the respective two
speakers. In addition, when one decoded digital sound
signal is input, the playback section 223-m obtains one
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analog electric signal by using one DA conversion sec-
tion, and generates a sound from one or two speakers
by inputting the obtained one analog electric signal to the
one or two speakers. Naturally, even when two decoded
digital sound signals are input, two analog electric signals
obtained by the DA conversion sections may be mixed
and input to one or two speakers to generate a sound
from the one or two speakers, or only one speaker may
be provided. That is, the playback section 223-m may
have any configuration as long as sounds corresponding
to all input decoded digital sound signals are generated.

Mobile Communication Terminal Apparatus 300-n

[0041] Each mobile communication terminal appara-
tus 300-n is, for example, a mobile phone, and includes
the sound signal mobile transmission side unit 310-n and
a sound signal mobile reception side unit 320-n as illus-
trated in Fig. 3. The sound signal mobile transmission
side unit 310-n includes a sound pickup section 311-n,
the coding section 312-n and a sending code generation
section 313-n. The sound signal mobile reception side
unit 320-n includes an input code separation section 321-
n, a decoding section 322-n and a playback section 323-
n.
[0042] The sound signal mobile transmission side unit
310-n of the mobile communication terminal apparatus
300-n performs processes of step S311 to step S313
exemplified in Fig. 12 and the following description, and
the sound signal mobile reception side unit 320-m of the
mobile communication terminal apparatus 300-n per-
forms processes of step S321 to step S323 exemplified
in Fig. 13 and the following description.

Sound Signal Mobile Transmission Side Unit 310-n

[0043] For each frame, the sound signal mobile trans-
mission side unit 310-n obtains a mobile terminal sending
bit stream that is a bit stream including a code corre-
sponding to a digital sound signal of one channel, and
outputs the mobile terminal sending bit stream to the mo-
bile transmission path 500-n. That is, the sound signal
mobile transmission side unit 310-n outputs the mobile
terminal sending bit stream to the multipoint control unit
100 through the mobile transmission path 500-n.

Sound Pickup Section 311-n

[0044] The sound pickup section 311-n of the sound
signal mobile transmission side unit 310-n includes one
microphone and one AD conversion section. The micro-
phone picks up a sound generated in a spatial region of
around the microphone, converts the sound into an an-
alog electric signal, and outputs the analog electric signal
to the AD conversion section. The AD conversion section
converts an input analog electric signal into a digital
sound signal as a PCM signal having a sampling frequen-
cy of 8 kHz, for example, and outputs the signal. That is,

the sound pickup section 311-n outputs a digital sound
signal of one channel corresponding to a sound picked
up by one microphone to the coding section 312-n of the
sound signal mobile transmission side unit 310-n (step
S311).

Coding Section 312-n

[0045] For each frame, the coding section 312-n of the
sound signal mobile transmission side unit 310-n obtains
a monaural code by coding a digital sound signal of one
channel input from the sound pickup section 311-n by
the above-described first coding scheme, and outputs
the obtained monaural code to the sending code gener-
ation section 313-n of the sound signal mobile transmis-
sion side unit 310-n (step S312).

Sending Code Generation Section 313-n

[0046] For each frame, the sending code generation
section 313-n of the sound signal mobile transmission
side unit 310-n obtains a mobile terminal sending bit
stream including the input monaural code as a code rep-
resenting a sound signal and outputs the mobile terminal
sending bit stream to the mobile transmission path 500-
n (step S313).
[0047] Note that the mobile terminal sending bit stream
may include auxiliary information such as information that
identifies the terminal apparatus that has obtained the
mobile terminal sending bit stream, information that iden-
tifies the frame corresponding to the mobile terminal
sending bit stream, information that identifies whether
the frame includes a sound or not (e.g., whether the pow-
er of the digital sound signal of the frame is not smaller
than a predetermined threshold), information that identi-
fies the position of each code included in the mobile ter-
minal sending bit stream in the mobile terminal sending
bit stream, or may include a control code representing
code information representing a code included in a code
string representing a sound signal. In addition, the sound
signal mobile transmission side unit 310-n may not in-
clude the sending code generation section 313-n, so that
the coding section 312-n obtains and outputs a mobile
terminal sending bit stream including a monaural code
as a code representing a sound signal.

Sound Signal Mobile Reception Side Unit 320-n

[0048] For each frame, the sound signal mobile recep-
tion side unit 320-n outputs a sound based on a bit stream
for a mobile terminal input from the mobile transmission
path 500-n. It should be noted that, depending on the
input bit stream for a mobile terminal, the sound signal
mobile reception side unit 320-n may not output a sound.
Note that the bit stream for a mobile terminal input from
the mobile transmission path 500-n is a bit stream for a
mobile terminal output by the multipoint control unit 100
to the mobile communication terminal apparatus 300-n.
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Input Code Separation Section 321-n

[0049] For each frame, the input code separation sec-
tion 321-n of the sound signal mobile reception side unit
320-n outputs, to the decoding section 322-n of the sound
signal mobile reception side unit 320-n, one monaural
code included in a code string representing a sound sig-
nal included in the input bit stream for a mobile terminal
(step S321). It should be noted that, the input code sep-
aration section 321-n does not output a code when a
code string representing a sound signal is not included
in the input bit stream for a mobile terminal. That is, for
each frame, the input code separation section 321-n out-
puts one monaural code included in a code string repre-
senting a sound signal included in the input bit stream
for a mobile terminal when a code string representing a
sound signal is included in the input bit stream for a mobile
terminal, whereas the input code separation section 321-
n does not output a code when a code string representing
a sound signal is not included in the input bit stream for
a mobile terminal.

Decoding Section 322-n

[0050] For each frame, when a monaural code is input,
the decoding section 322-n of the sound signal mobile
reception side unit 320-n obtains one decoded digital
sound signal by decoding input one monaural code by
the above-described first decoding scheme, and outputs
the signal to the playback section 323-n of the sound
signal mobile reception side unit 320-n (step S322).
When no code is input, the decoding section 322-n does
not output the decoded digital sound signal. It should be
noted that, when no code is input, the decoding section
322-n may obtain and output a decoded digital sound
signal corresponding to silence, that is, a decoded digital
sound signal in which the amplitudes of all samples are
0. In addition, when no code is input, the decoding section
322-n may obtain and output a decoded digital sound
signal corresponding to a background noise signal gen-
erated based on a predetermined rule, such as a decoded
digital sound signal of white noise with a small amplitude
and a signal obtained by filtering the white noise.

Playback Section 323-n

[0051] The playback section 323-n of the sound signal
mobile reception side unit 320-n outputs a sound corre-
sponding to one input decoded digital sound signal (step
S323). When no decoded digital sound signal is input,
no sound is output.
[0052] The playback section 323-n includes one or
more DA conversion sections and one or more speakers,
for example. The DA conversion sections convert an in-
put decoded digital sound signal into an analog electric
signal and outputs the signal. The speaker generates a
sound corresponding to an analog electric signal input
from the DA conversion sections. The speaker may be

provided in a headset, headphones or earphones. When
a plurality of speakers such as stereo headphones and
stereo earphones is used as the speaker, an analog elec-
tric signal output by one DA conversion section may be
input to the plurality of speakers, or a plurality of analog
electric signals obtained by inputting one input decoded
digital sound signal to a plurality of DA conversion sec-
tions may be input to the plurality of speakers. That is,
the playback section 323-n may have any configuration
as long as a sound corresponding to one input decoded
digital sound signal is generated.

Multipoint Control Unit 100

[0053] As illustrated in Fig. 4, the multipoint control unit
100 includes a point selection section 110 and a bit
stream generation section 120. The multipoint control
unit 100 performs the process of step S110 to step S120
exemplified in Fig. 12 and the following description. A
fixed terminal sending bit stream from the fixed transmis-
sion path 400-m and a mobile terminal sending bit stream
from the mobile transmission path 500-n are input to the
multipoint control unit 100. That is, a fixed terminal send-
ing bit stream output by the sound signal fixed transmis-
sion side unit 210-m of each fixed communication termi-
nal apparatus 200-m is input through each fixed trans-
mission path 400-m, and a mobile terminal sending bit
stream output by the sound signal mobile transmission
side unit 310-n of each mobile communication terminal
apparatus 300-n is input through each mobile transmis-
sion path 500-n. For each frame, the multipoint control
unit 100 generates a bit stream for a fixed terminal for
each fixed communication terminal apparatus 200-m and
outputs the bit stream to each fixed transmission path
400-m, and, the multipoint control unit 100 generates a
bit stream for a mobile terminal for each mobile commu-
nication terminal apparatus 300-n and outputs the bit
stream to each mobile transmission path 500-n, on the
basis of the input fixed terminal sending bit stream and
the input mobile terminal sending bit stream. Specifically,
for each frame, the multipoint control unit 100 generates
a bit stream for a fixed terminal for the sound signal fixed
reception side unit 220-m of each fixed communication
terminal apparatus 200-m and outputs the bit stream to
the sound signal fixed reception side unit 220-m of each
fixed communication terminal apparatus 200-m through
each fixed transmission path 400-m, generates a bit
stream for a mobile terminal for the sound signal mobile
reception side unit 320-n of each mobile communication
terminal apparatus 300-n and outputs the bit stream to
the sound signal mobile reception side unit 320-n of each
mobile communication terminal apparatus 300-n through
each mobile transmission path 500-n.

Point Selection Section 110

[0054] A fixed terminal sending bit stream input to the
multipoint control unit 100 and a mobile terminal sending
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bit stream input to the multipoint control unit 100 are input
to the point selection section 110. For each frame, the
point selection section 110 selects one or two points from
all points connected to the multipoint control unit 100,
that is, M fixed communication terminal apparatuses and
N mobile communication terminal apparatuses, and out-
puts information that can identify the selected point (step
S110). The point selection section 110 may select the
points based on a selection criterion set in advance, and
as the selection criterion, a criterion that can select highly
important points may be set in advance so that the point
selection section 110 can execute the selection.
[0055] For example, when the power of the sound sig-
nal is used as the selection criterion, the point selection
section 110 obtains, for each frame, information repre-
senting the powers of M + N decoded digital sound sig-
nals from the monaural codes included in M fixed terminal
sending bit streams and the monaural codes included in
N mobile terminal sending bit streams input thereto, ob-
tains information that can identify the terminal apparatus
corresponding to a decoded digital sound signal having
a largest power in the M + N decoded digital sound sig-
nals, and information that can identify the terminal appa-
ratus corresponding to a decoded digital sound signal
whose power is second largest and is equal to or greater
than a predetermined threshold in the M + N decoded
digital sound signals, and outputs the information to the
bit stream generation section 120 as selection point in-
formation. The threshold is, for example, a value greater
than an anticipated power of a decoded digital sound
signal that includes only background noise, and may be
set in advance through an experiment and the like. Thus,
the point selection section 110 selects one or two points
from all points connected to the multipoint control unit
100, and outputs information that can identify the select-
ed point.
[0056] For example, when the terminal apparatus hav-
ing a decoded digital sound signal of a largest power is
the fixed communication terminal apparatus 200-1, the
point selection section 110 may obtain information "Fix-
1" as the information that can identify the fixed commu-
nication terminal apparatus 200-1. In addition, for exam-
ple, when the terminal apparatus whose power of the
decoded digital sound signal is second largest and is
equal to or greater than a predetermined threshold is the
mobile communication terminal apparatus 300-2, the
point selection section 110 may obtain information "Mo-
bile-2" as the information that can identify the mobile
communication terminal apparatus 300-2. Specifically,
the point selection section 110 outputs information of any
of following case 1 to case 5 as selection point informa-
tion.

Case 1: "Fix-Mi" (note that M1 is any one of integers
from 1 to M)
Case 2: "Mobile-Ni" (note that N1 is any one of inte-
gers from 1 to N)
Case 3: a pair of "Fix-Mi" and "Fix-M2" (note that M1

is any one of integers from 1 to M, and M2 is any one
of integers from 1 to M and is different from M1)
Case 4: a pair of "Fix-Mi" and "Mobile-Ni" (note that
M1 is any one of integers from 1 to M, and N1 is any
one of integers from 1 to N)
Case 5: a pair of "Mobile-Ni" and "Mobile-N2" (note
that N1 is any one of integers from 1 to N, and N2 is
any one of integers from 1 to N and is different from
N1)

[0057] Note that the information representing the pow-
er of each decoded digital sound signal may be obtained
by a known method from each of the input M fixed terminal
sending bit streams and N mobile terminal sending bit
streams. For example, for each frame, the point selection
section 110 may obtain M + N decoded digital sound
signals by decoding the monaural codes included in the
M fixed terminal sending bit streams and the monaural
codes included in the N mobile terminal sending bit
streams input thereto by the above-described first de-
coding scheme, and calculate the power of each of the
obtained M + N decoded digital sound signals to obtain
the information representing the power. In addition, for
example, for each frame, the point selection section 110
may obtain, as the information representing the power,
the value represented by each of the code representing
the power included in the monaural code included in the
M fixed terminal sending bit streams and the code rep-
resenting the power included in the monaural code in-
cluded in the N mobile terminal sending bit streams.
[0058] In addition, when each of the fixed terminal
sending bit stream and the mobile terminal sending bit
stream includes information that identifies whether the
frame includes a sound or not, the point selection section
110 may select one or two terminal apparatuses by a
known method using the input M + N pieces of information
that identify whether a sound is included or not for each
frame, so as to output information that can identify the
selected terminal apparatus as the selection point infor-
mation to the bit stream generation section 120.

Bit stream Generation Section 120

[0059] The fixed terminal sending bit stream input to
the multipoint control unit 100, the mobile terminal send-
ing bit stream input to the multipoint control unit 100, and
the selection point information output by the point selec-
tion section 110 are input to the bit stream generation
section 120. For each frame, the bit stream generation
section 120 uses the input fixed terminal sending bit
stream and the input mobile terminal sending bit stream
on the basis of the input selection point information to
generate a bit stream for a fixed terminal to be output to
each fixed communication terminal apparatus 200-m and
a bit stream for a mobile terminal to be output to each
mobile communication terminal apparatus 300-n and
output the bit streams (step S120). More specifically, the
bit stream generation section 120 performs any of the
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following processes for each frame.

Case Where Selection Point Information is Information 
of Case 1

[0060] When the selection point information is informa-
tion named "Fix-Mi ", the bit stream generation section
120 generates bit streams of three patterns described
below. Fig. 5 schematically illustrates code strings rep-
resenting sound signals of this case.
[0061] Note that in Fig. 5 and Figs. 6 to 9 described
later, a monaural code and an extension code included
in a fixed terminal sending bit stream output by the fixed
communication terminal apparatus 200-m are indicated
as CFMm and CFEm, respectively, and a monaural code
included in a mobile terminal sending bit stream output
by the mobile communication terminal apparatus 300-n
is indicated as CMMn.
[0062] The bit stream of the first pattern output by the
bit stream generation section 120 is a bit stream for a
fixed terminal that does not include a code string repre-
senting a sound signal. If the selection point information
is "Fix-Mi", then the sound required at each terminal ap-
paratus is only the sound picked up by the fixed commu-
nication terminal apparatus 200-Mi. However, because
the sound picked up by the fixed communication terminal
apparatus 200-M1 is present in the fixed communication
terminal apparatus 200-Mi, the multipoint control unit 100
is not required to transmit the sound picked up by the
fixed communication terminal apparatus 200-M1 to the
fixed communication terminal apparatus 200-Mi. Thus,
the bit stream generation section 120 generates a bit
stream for a fixed terminal that does not include a code
string representing a sound signal and outputs the bit
stream to the fixed communication terminal apparatus
200-Mi. More specifically, the bit stream generation sec-
tion 120 generates a bit stream for a fixed terminal that
does not include a code string representing a sound sig-
nal, but includes a control code representing that the code
information is "information representing that there is no
code string representing a sound signal", and outputs the
bit stream to a fixed transmission path 400-M1 to which
the fixed communication terminal apparatus 200-M1 is
connected.
[0063] The bit stream of the second pattern output by
the bit stream generation section 120 is a bit stream for
a fixed terminal including, as codes representing a sound
signal, a monaural code CFMM1 and an extension code
CFEM1 included in the fixed terminal sending bit stream
output by the fixed communication terminal apparatus
200-Mi. As described above, if the selection point infor-
mation is "Fix-Mi", then the sound required at each ter-
minal apparatus is only the sound picked up by the fixed
communication terminal apparatus 200-Mi. Thus, in each
fixed communication terminal apparatus 200-melse (melse
is an integer from 1 to M and is different from M1) other
than the fixed communication terminal apparatus 200-
Mi, it is preferable to output the sound picked up by the

fixed communication terminal apparatus 200-M1 with the
highest possible quality. Thus, the bit stream generation
section 120 generates a bit stream for a fixed terminal
including, as codes representing a sound signal, the
monaural code CFMM1 and the extension code CFEM1
included in the fixed terminal sending bit stream output
by the fixed communication terminal apparatus 200-Mi,
and outputs the bit stream to each fixed communication
terminal apparatus 200-melse. More specifically, the bit
stream generation section 120 generates a bit stream for
a fixed terminal including the monaural code CFMM1 and
the extension code CFEM1 included in the fixed terminal
sending bit stream output by the fixed communication
terminal apparatus 200-M1 as codes representing a
sound signal, and including a control code representing
that the code information is "information representing that
a code included in a code string representing a sound
signal is a pair of a monaural code and an extension
code" and outputs the bit stream for a fixed terminal to
each fixed transmission path 400-melse to which each
fixed communication terminal apparatus 200-melse is
connected. That is, the code string representing a sound
signal included in the bit stream for a fixed terminal for
the fixed communication terminal apparatus 200-melse
includes the monaural code CFMM1 and the extension
code CFEM1 as codes representing a sound signal.
[0064] The bit stream of the third pattern output by the
bit stream generation section 120 is a bit stream for a
mobile terminal including, as a code representing a
sound signal, the monaural code CFMM1 included in the
fixed terminal sending bit stream output by the fixed com-
munication terminal apparatus 200-Mi. As described
above, if the selection point information is "Fix-Mi", then
the sound required at each terminal apparatus is only the
sound picked up by the fixed communication terminal
apparatus 200-Mi. Thus, in each mobile communication
terminal apparatus 300-n (n is an integer from 1 to N), it
is preferable to output the sound picked up by the fixed
communication terminal apparatus 200-M1 with the high-
est possible quality. However, the communication capac-
ity of the mobile transmission path 500-n between the
multipoint control unit 100 and each mobile communica-
tion terminal apparatus 300-n is not large enough to send
also the extension code in addition to one monaural code.
Thus, the bit stream generation section 120 generates a
bit stream for a mobile terminal including, as a code rep-
resenting a sound signal, the monaural code CFMM1 in-
cluded in the fixed terminal sending bit stream output by
the fixed communication terminal apparatus 200-Mi, and
outputs the bit stream to each mobile communication ter-
minal apparatus 300-n, that is, to each mobile transmis-
sion path 500-n to which each mobile communication
terminal apparatus 300-n is connected. That is, the code
string representing a sound signal included in the bit
stream for a mobile terminal for the mobile communica-
tion terminal apparatus 300-n includes the monaural
code CFMM1 as a code representing a sound signal.
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Case Where Selection Point Information is Information 
of Case 2

[0065] When the selection point information is informa-
tion named "Mobile-Ni", the bit stream generation section
120 generates and outputs bit streams of three patterns
described below. Fig. 6 schematically illustrates code
strings representing sound signals of this case.
[0066] The bit stream of the first pattern output by the
bit stream generation section 120 is a bit stream for a
mobile terminal that does not include a code string rep-
resenting a sound signal. If the selection point information
is "Mobile-Ni", then the sound required at each terminal
apparatus is only the sound picked up by the mobile com-
munication terminal apparatus 300-Ni. However, be-
cause the sound picked up by the mobile communication
terminal apparatus 300-N1 is present in the mobile com-
munication terminal apparatus 300-Ni, the multipoint
control unit 100 is not required to transmit the sound
picked up by the mobile communication terminal appa-
ratus 300-N1 to the mobile communication terminal ap-
paratus 300-Ni. Thus, the bit stream generation section
120 generates a bit stream for a mobile terminal that does
not include a code string representing a sound signal and
outputs the bit stream to the mobile communication ter-
minal apparatus 300-Ni, that is, to the mobile transmis-
sion path 500-N1 to which the mobile communication ter-
minal apparatus 300-N1 is connected.
[0067] The bit stream of the second pattern output by
the bit stream generation section 120 is a bit stream for
a mobile terminal including, as a code representing a
sound signal, a monaural code CMMN1 included in the
mobile terminal sending bit stream output by the mobile
communication terminal apparatus 300-Ni. As described
above, if the selection point information is "Mobile-Ni",
then the sound required at each terminal apparatus is
only the sound picked up by the mobile communication
terminal apparatus 300-Ni. Thus, in each mobile com-
munication terminal apparatus 300-nelse (nelse is an in-
teger from 1 to N and is different from N1) other than the
mobile communication terminal apparatus 300-Ni, it is
preferable to output the sound picked up by the mobile
communication terminal apparatus 300-N1 with the high-
est possible quality. Thus, the bit stream generation sec-
tion 120 generates a bit stream for a mobile terminal in-
cluding, as a code representing a sound signal, the mon-
aural code CMMN1 included in the mobile terminal send-
ing bit stream output by the mobile communication ter-
minal apparatus 300-Ni, and outputs the bit stream to
each mobile communication terminal apparatus 300-
nelse, that is, to each mobile transmission path 500-nelse
to which each mobile communication terminal apparatus
300-nelse is connected. That is, the code string represent-
ing a sound signal included in the bit stream for a mobile
terminal for the mobile communication terminal appara-
tus 300-nelse includes the monaural code CMMN1 as a
code representing a sound signal.
[0068] The bit stream of the third pattern output by the

bit stream generation section 120 is a bit stream for a
fixed terminal including, as a code representing a sound
signal, the monaural code CMMN1 included in the mobile
terminal sending bit stream output by the mobile com-
munication terminal apparatus 300-Ni. As described
above, if the selection point information is "Mobile-N1",
then the sound required at each terminal apparatus is
only the sound picked up by the mobile communication
terminal apparatus 300-Ni. Thus, in each fixed commu-
nication terminal apparatus 200-m (m is an integer from
1 to M), it is preferable to output the sound picked up by
the mobile communication terminal apparatus 300-N1
with the highest possible quality. It should be noted that,
the code representing a sound signal included in the mo-
bile terminal sending bit stream output by the mobile com-
munication terminal apparatus 300-N1 is only the mon-
aural code CMMN1, and no extension code is included
in the mobile terminal sending bit stream output by the
mobile communication terminal apparatus 300-Ni. Thus,
the bit stream generation section 120 generates a bit
stream for a fixed terminal including, as a code repre-
senting a sound signal, the monaural code CMMN1 in-
cluded in the mobile terminal sending bit stream output
by the mobile communication terminal apparatus 300-Ni,
and outputs the bit stream to each fixed communication
terminal apparatus 200-m. More specifically, the bit
stream generation section 120 generates a bit stream for
a fixed terminal including the monaural code CMMN1 in-
cluded in the mobile terminal sending bit stream output
by the mobile communication terminal apparatus 300-N1
as a code representing a sound signal, and including a
control code representing that the code information is
"information representing that a code included in a code
string representing a sound signal is one monaural code"
and outputs the bit stream to each fixed transmission
path 400-m to which each fixed communication terminal
apparatus 200-m is connected.
That is, the code string representing a sound signal in-
cluded in the bit stream for a fixed terminal for the fixed
communication terminal apparatus 200-m includes the
monaural code CMMN1 as a code representing a sound
signal.

Case Where Selection Point Information is Information 
of Case 3

[0069] When the selection point information is informa-
tion named "Fix-Mi" and "Fix-M2", the bit stream gener-
ation section 120 generates the bit stream of the four
patterns described below. It should be noted that, in the
case of M = 2, it is not necessary to generate and output
the bit stream of the third pattern described below, and
therefore the bit streams of three patterns of the first,
second and fourth patterns described below are gener-
ated and output. Fig. 7 schematically illustrates code
strings representing sound signals of this case.
[0070] The bit stream of the first pattern output by the
bit stream generation section 120 is a bit stream for a
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fixed terminal including, as codes representing a sound
signal, the monaural code CFMM2 and the extension
code CFEM2 included in the fixed terminal sending bit
stream output by the fixed communication terminal ap-
paratus 200-M2. If the selection point information is "Fix-
Mi" and "Fix-M2 ", then the sound required at each ter-
minal apparatus is the sound picked up by the fixed com-
munication terminal apparatus 200-M1 and the sound
picked up by the fixed communication terminal apparatus
200-M2. However, because the sound picked up by the
fixed communication terminal apparatus 200-M1 is
present in the fixed communication terminal apparatus
200-Mi, the multipoint control unit 100 is not required to
transmit the sound picked up by the fixed communication
terminal apparatus 200-M1 to the fixed communication
terminal apparatus 200-Mi. Thus, in the fixed communi-
cation terminal apparatus 200-Mi, it is preferable to out-
put the sound picked up by the fixed communication ter-
minal apparatus 200-M2 with the highest possible quality.
Thus, the bit stream generation section 120 generates a
bit stream for a fixed terminal including, as codes repre-
senting a sound signal, the monaural code CFMM2 and
the extension code CFEM2 included in the fixed terminal
sending bit stream output by the fixed communication
terminal apparatus 200-M2, and outputs the bit stream
to the fixed communication terminal apparatus 200-Mi.
More specifically, the bit stream generation section 120
generates a bit stream for a fixed terminal including the
monaural code CFMM2 and the extension code CFEM2
included in the fixed terminal sending bit stream output
by the fixed communication terminal apparatus 200-M2
as codes representing a sound signal, and a control code
representing that the code information is "information
representing that a code included in a code string repre-
senting a sound signal is a pair of a monaural code and
an extension code", and outputs the bit stream to the
fixed transmission path 400-M1 to which the fixed com-
munication terminal apparatus 200-M1 is connected.
That is, the code string representing a sound signal in-
cluded in the bit stream for a fixed terminal for the fixed
communication terminal apparatus 200-M1 includes the
monaural code CFMM2 and the extension code CFEM2
as codes representing a sound signal.
[0071] The bit stream of the second pattern output by
the bit stream generation section 120 is a bit stream for
a fixed terminal including, as codes representing a sound
signal, a monaural code CFMM1 and an extension code
CFEM1 included in the fixed terminal sending bit stream
output by the fixed communication terminal apparatus
200-Mi. As described above, if the selection point infor-
mation is "Fix-Mi" and "Fix-M2", then the sound required
at each terminal apparatus is the sound picked up by the
fixed communication terminal apparatus 200-M1 and the
sound picked up by the fixed communication terminal
apparatus 200-M2. However, because the sound picked
up by the fixed communication terminal apparatus 200-
M2 is present in the fixed communication terminal appa-
ratus 200-M2, the multipoint control unit 100 is not re-

quired to transmit the sound picked up by the fixed com-
munication terminal apparatus 200-M2 to the fixed com-
munication terminal apparatus 200-M2. Thus, in the fixed
communication terminal apparatus 200-M2, it is prefera-
ble to output the sound picked up by the fixed communi-
cation terminal apparatus 200-M1 with the highest pos-
sible quality. Thus, the bit stream generation section 120
generates a bit stream for a fixed terminal including, as
codes representing a sound signal, the monaural code
CFMM1 and the extension code CFEM1 included in the
fixed terminal sending bit stream output by the fixed com-
munication terminal apparatus 200-Mi, and outputs the
bit stream to the fixed communication terminal apparatus
200-M2. More specifically, the bit stream generation sec-
tion 120 generates a bit stream for a fixed terminal in-
cluding the monaural code CFMM1 and the extension
code CFEM1 included in the fixed terminal sending bit
stream output by the fixed communication terminal ap-
paratus 200-M1 as codes representing a sound signal
and including a control code representing that the code
information is "information representing that a code in-
cluded in a code string representing a sound signal is a
pair of a monaural code and an extension code" and out-
puts the bit stream to the fixed transmission path 400-M2
to which the fixed communication terminal apparatus
200-M2 is connected. That is, the code string represent-
ing a sound signal included in the bit stream for a fixed
terminal for the fixed communication terminal apparatus
200-M2 includes the monaural code CFMM1 and the ex-
tension code CFEM1 as codes representing a sound sig-
nal.
[0072] The bit stream of the third pattern output by the
bit stream generation section 120 is a bit stream for a
fixed terminal including, as codes representing a sound
signal, the monaural code CFMM1 included in the fixed
terminal sending bit stream output by the fixed commu-
nication terminal apparatus 200-M1 and the monaural
code CFMM2 included in the fixed terminal sending bit
stream output by the fixed communication terminal ap-
paratus 200-M2. As described above, if the selection
point information is "Fix-Mi" and "Fix-M2", then the sound
required at each terminal apparatus is the sound picked
up by the fixed communication terminal apparatus 200-
M1 and the sound picked up by the fixed communication
terminal apparatus 200-M2. Thus, in each fixed commu-
nication terminal apparatus 200-melse (melse is an integer
from 1 to M and is different from both M1 and M2) that is
neither the fixed communication terminal apparatus 200-
M1 nor the fixed communication terminal apparatus 200-
M2, it is preferable to output the sound picked up by the
fixed communication terminal apparatus 200-M1 and the
sound picked up by the fixed communication terminal
apparatus 200-M2 with the highest possible quality. How-
ever, the communication capacity of the fixed transmis-
sion path 400-melse between the multipoint control unit
100 and each fixed communication terminal apparatus
200-melse is not large enough to send also an extension
code in addition to two monaural codes. In addition, if the
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monaural code CFMM1 and the extension code CFEM1
included in the fixed terminal sending bit stream output
by the fixed communication terminal apparatus 200-M1
are decoded to obtain decoded digital sound signals of
two channels, and the monaural code CFMM2 and the
extension code CFEM2 included in the fixed terminal
sending bit stream output by the fixed communication
terminal apparatus 200-M2 are decoded to obtain decod-
ed digital sound signals of two channels, and, the two
decoded digital sound signals are mixed for each of the
two channels and then coded to obtain a monaural code
and an extension code, a pair of a monaural code and
an extension code can fall within the communication ca-
pacity of the fixed transmission path 400-melse between
the multipoint control unit 100 and each fixed communi-
cation terminal apparatus 200-melse, but the sound qual-
ity is degraded because paired coding and decoding are
connected in tandem. Thus, the bit stream generation
section 120 generates a bit stream for a fixed terminal
including, as codes representing a sound signal, the
monaural code CFMM1 included in the fixed terminal
sending bit stream output by the fixed communication
terminal apparatus 200-M1 and the monaural code
CFMM2 included in the fixed terminal sending bit stream
output by the fixed communication terminal apparatus
200-M2, and outputs the bit stream to the fixed commu-
nication terminal apparatus 200-melse. More specifically,
the bit stream generation section 120 generates a bit
stream for a fixed terminal including the monaural code
CFMM1 included in the fixed terminal sending bit stream
output by the fixed communication terminal apparatus
200-M1 and the monaural code CFMM2 included in the
fixed terminal sending bit stream output by the fixed com-
munication terminal apparatus 200-M2 as codes repre-
senting a sound signal, and including a control code rep-
resenting that the code information is "information rep-
resenting that a code included in a code string represent-
ing a sound signal is two monaural codes" and outputs
the bit stream to each fixed transmission path 400-melse
to which each fixed communication terminal apparatus
200-melse is connected. That is, the code string repre-
senting a sound signal included in the bit stream for a
fixed terminal for the fixed communication terminal ap-
paratus 200-melse includes the monaural code CFMM1
and the monaural code CFMM2 as codes representing a
sound signal.
[0073] The bit stream of the fourth pattern output by
the bit stream generation section 120 is a bit stream for
a mobile terminal including, as a code representing a
sound signal, a monaural code CTMM1M2 obtained by
mixing, and then coding, decoded digital sound signals
obtained by decoding each of the monaural code CFMM1
included in a fixed terminal sending bit stream output by
the fixed communication terminal apparatus 200-M1 and
the monaural code CFMM2 included in a fixed terminal
sending bit stream output by the fixed communication
terminal apparatus 200-M2. As described above, if the
selection point information is "Fix-Mi" and "Fix-M2", then

the sound required at each terminal apparatus is the
sound picked up by the fixed communication terminal
apparatus 200-M1 and the sound picked up by the fixed
communication terminal apparatus 200-M2. Thus, in
each mobile communication terminal apparatus 300-n (n
is an integer from 1 to N), it is preferable to output the
sound picked up by the fixed communication terminal
apparatus 200-M1 and the sound picked up by the fixed
communication terminal apparatus 200-M2 with the high-
est possible quality. However, the communication capac-
ity of the mobile transmission path 500-n between the
multipoint control unit 100 and each mobile communica-
tion terminal apparatus 300-n is not large enough to send
two monaural codes. As such, in each mobile communi-
cation terminal apparatus 300-n, it is desirable at least
to output the sound picked up by the fixed communication
terminal apparatus 200-M1 and the sound picked up by
the fixed communication terminal apparatus 200-M2,
even if the sound quality is degraded. Thus, the bit stream
generation section 120 generates a bit stream for a mo-
bile terminal including, as a code representing a sound
signal, the monaural code CTMM1M2 obtained from a
mixed digital sound signal that is obtained at the bit
stream generation section 120 by obtaining the first de-
coded digital sound signal by decoding the monaural
code CFMM1 included in the fixed terminal sending bit
stream output by the fixed communication terminal ap-
paratus 200-Mi, by obtaining the second decoded digital
sound signal by decoding the monaural code CFMM2 in-
cluded in the fixed terminal sending bit stream output by
the fixed communication terminal apparatus 200-M2, by
obtaining a mixed digital sound signal by mixing the first
decoded digital sound signal and the second decoded
digital sound signal by obtaining a sequence of an aver-
age value of the samples corresponding to the first de-
coded digital sound signal and the second decoded dig-
ital sound signal or the like, and by obtaining the monaural
code CTMM1M2 by coding the mixed digital sound signal
by the above-described first coding scheme and outputs
the bit stream to each mobile communication terminal
apparatus 300-n. That is, the bit stream is output to each
mobile transmission path 500-n to which each mobile
communication terminal apparatus 300-n is connected.
That is, the code string representing a sound signal in-
cluded in the bit stream for a mobile terminal for the mo-
bile communication terminal apparatus 300-n includes,
as a code representing a sound signal, the monaural
code CTMM1M2.
[0074] Note that when the point selection section 110
has obtained M + N decoded digital sound signals, the
first decoded digital sound signal and the second decod-
ed digital signal are the same as two of the M + N decoded
digital sound signals obtained by the point selection sec-
tion 110, and therefore, instead of obtaining a decoded
digital sound signal by decoding a monaural code at the
bit stream generation section 120, the point selection
section 110 may output, to the bit stream generation sec-
tion 120, the decoded digital sound signal obtained by
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the point selection section 110 so that the bit stream gen-
eration section 120 uses the decoded digital sound signal
input from the point selection section 110.

Case Where Selection Point Information is Information 
of Case 4

[0075] When the selection point information is informa-
tion named "Fix-Mi" and "Mobile-N1", the bit stream gen-
eration section 120 generates the bit stream of the four
patterns described below. Fig. 8 schematically illustrates
code strings representing sound signals of this case.
[0076] The bit stream of the first pattern output by the
bit stream generation section 120 is a fixed terminal bit
stream including, as a code representing a sound signal,
the monaural code CMMN1 included in the mobile termi-
nal sending bit stream output by the mobile communica-
tion terminal apparatus 300-Ni. If the selection point in-
formation is "Fix-Mi" and "Mobile-Ni", then the sound re-
quired at each terminal apparatus is the sound picked up
by the fixed communication terminal apparatus 200-M1
and the sound picked up by the mobile communication
terminal apparatus 300-Ni. However, because the sound
picked up by the fixed communication terminal apparatus
200-M1 is present in the fixed communication terminal
apparatus 200-Mi, the multipoint control unit 100 is not
required to transmit the sound picked up by the fixed
communication terminal apparatus 200-M1 to the fixed
communication terminal apparatus 200-M1. Thus, in the
fixed communication terminal apparatus 200-Mi, it is pref-
erable to output the sound picked up by the mobile com-
munication terminal apparatus 300-N1 with the highest
possible quality. It should be noted that, the code repre-
senting a sound signal included in the mobile terminal
sending bit stream output by the mobile communication
terminal apparatus 300-N1 is only the monaural code
CMMN1, and no extension code is included in the mobile
terminal sending bit stream output by the mobile com-
munication terminal apparatus 300-Ni. Thus, the bit
stream generation section 120 generates a bit stream for
a fixed terminal including, as a code representing a sound
signal, the monaural code CMMN1 included in the mobile
terminal sending bit stream output by the mobile com-
munication terminal apparatus 300-Ni, and outputs the
bit stream to the fixed communication terminal apparatus
200-Mi. More specifically, the bit stream generation sec-
tion 120 generates a bit stream for a fixed terminal in-
cluding the monaural code CMMN1 included in the mobile
terminal sending bit stream output by the mobile com-
munication terminal apparatus 300-N1 as a code repre-
senting a sound signal, and including a control code rep-
resenting that the code information is "information rep-
resenting that a code included in a code string represent-
ing a sound signal is one monaural code" and outputs
the bit stream to the fixed transmission path 400-M1 to
which the fixed communication terminal apparatus 200-
M1 is connected . That is, the code string representing a
sound signal included in the bit stream for a fixed terminal

for the fixed communication terminal apparatus 200-M1
includes the monaural code CMMN1 as a code represent-
ing a sound signal.
[0077] The bit stream of the second pattern output by
the bit stream generation section 120 is a bit stream for
a mobile terminal including, as a code representing a
sound signal, the monaural code CFMM1 included in the
fixed terminal sending bit stream output by the fixed com-
munication terminal apparatus 200-Mi. As described
above, if the selection point information is "Fix-Mi" and
"Mobile-Ni", then the sound required at each terminal ap-
paratus is the sound picked up by the fixed communica-
tion terminal apparatus 200-M1 and the sound picked up
by the mobile communication terminal apparatus 300-Ni.
However, because the sound picked up by the mobile
communication terminal apparatus 300-N1 is present in
the mobile communication terminal apparatus 300-Ni,
the multipoint control unit 100 is not required to transmit
the sound picked up by the mobile communication ter-
minal apparatus 300-N1 to the mobile communication ter-
minal apparatus 300-Ni. Thus, in the mobile communi-
cation terminal apparatus 300-Ni, it is preferable to output
the sound picked up by the fixed communication terminal
apparatus 200-M1 with the highest possible quality. How-
ever, the communication capacity of the mobile trans-
mission path 500-N1 between the multipoint control unit
100 and the mobile communication terminal apparatus
300-N1 is not large enough to send also the extension
code in addition to one monaural code. Thus, the bit
stream generation section 120 generates a bit stream for
a mobile terminal including, as a code representing a
sound signal, the monaural code CFMM1 included in the
fixed terminal sending bit stream output by the fixed com-
munication terminal apparatus 200-M1, and outputs the
bit stream to the mobile communication terminal appa-
ratus 300-N1, that is, to the mobile transmission path 500-
N1 to which the mobile communication terminal appara-
tus 300-N1 is connected. That is, the code string repre-
senting a sound signal included in the bit stream for a
mobile terminal for the mobile communication terminal
apparatus 300-N1 includes the monaural code CFMM1
as a code representing a sound signal.
[0078] The bit stream of the third pattern output by the
bit stream generation section 120 is a bit stream for a
fixed terminal including, as codes representing a sound
signal, the monaural code CFMM1 included in the fixed
terminal sending bit stream output by the fixed commu-
nication terminal apparatus 200-M1 and the monaural
code CMMN1 included in the mobile terminal sending bit
stream output by the mobile communication terminal ap-
paratus 300-N1. As described above, if the selection point
information is "Fix-Mi" and "Mobile-Ni", then the sound
required at each terminal apparatus is the sound picked
up by the fixed communication terminal apparatus 200-
M1 and the sound picked up by the mobile communication
terminal apparatus 300-N1. Thus, in each fixed commu-
nication terminal apparatus 200-melse (melse is an integer
from 1 to M and is different from M1) other than the fixed
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communication terminal apparatus 200-M1, it is prefera-
ble to output the sound picked up by the fixed communi-
cation terminal apparatus 200-M1 and the sound picked
up by the mobile communication terminal apparatus 300-
N1 with the highest possible quality. It should be noted
that, the communication capacity of the fixed transmis-
sion path 400-melse between the multipoint control unit
100 and each fixed communication terminal apparatus
200-melse is not large enough to send also an extension
code in addition to two monaural codes.
[0079] In addition, decoded digital sound signals of two
channels are obtained by decoding the monaural code
CFMM1 and the extension code CFEM1 included in the
fixed terminal sending bit stream output by the fixed com-
munication terminal apparatus 200-M1, and a monaural
decoded digital sound signal is obtained by decoding the
monaural code CMMN1 included in the mobile terminal
sending bit stream output by the mobile communication
terminal apparatus 300-N1. Then, after the decoded dig-
ital sound signal and the monaural decoded sound digital
sound signal of one of the two channels are mixed, and
the decoded digital sound signal and the monaural de-
coded sound digital sound signal of the other channel of
the two channels are mixed, if coding is performed to
obtain a monaural code and an extension code, a pair of
a monaural code and an extension code can fall within
the communication capacity of the fixed transmission
path 400-melse between the multipoint control unit 100
and each fixed communication terminal apparatus 200-
melse, but the sound quality is degraded because paired
coding and decoding are connected in tandem.
[0080] Thus, the bit stream generation section 120
generates a bit stream for a fixed terminal including, as
codes representing a sound signal, the monaural code
CFMM1 included in the fixed terminal sending bit stream
output by the fixed communication terminal apparatus
200-M1 and the monaural code CMMN1 included in the
mobile terminal sending bit stream output by the mobile
communication terminal apparatus 300-N1, and outputs
the bit stream to the fixed communication terminal appa-
ratus 200-melse. More specifically, the bit stream gener-
ation section 120 generates a bit stream for a fixed ter-
minal including the monaural code CFMM1 included in
the fixed terminal sending bit stream output by the fixed
communication terminal apparatus 200-M1 and the mon-
aural code CMMN1 included in the mobile terminal send-
ing bit stream output by the mobile communication ter-
minal apparatus 300-N1 as codes representing a sound
signal, and including a control code representing that the
code information is "information representing that a code
included in a code string representing a sound signal is
two monaural codes" and outputs the bit stream to each
fixed transmission path 400-melse to which each fixed
communication terminal apparatus 200-melse is connect-
ed.
[0081] That is, the code string representing a sound
signal included in the bit stream for a fixed terminal for
the fixed communication terminal apparatus 200-melse

includes, as codes representing a sound signal, the mon-
aural code CFMM1 and the monaural code CMMN1.
[0082] The bit stream of the fourth pattern output by
the bit stream generation section 120 is a bit stream for
a mobile terminal including, as a code representing a
sound signal, a monaural code CTMM1N1 obtained by
mixing, and then coding, a decoded digital sound signals
obtained by decoding each of the monaural code CFMM1
included in a fixed terminal sending bit stream output by
the fixed communication terminal apparatus 200-M1 and
the monaural code CMMN1 included in a mobile terminal
sending bit stream output by the mobile communication
terminal apparatus 300-N1. As described above, if the
selection point information is "Fix-Mi" and "Mobile-Ni",
then the sound required at each terminal apparatus is
the sound picked up by the fixed communication terminal
apparatus 200-M1 and the sound picked up by the mobile
communication terminal apparatus 300-N1. Thus, in each
mobile communication terminal apparatus 300-nelse
(nelse is an integer from 1 to N and is different from N1)
other than the mobile communication terminal apparatus
300-N1, it is preferable to output the sound picked up by
the fixed communication terminal apparatus 200-M1 and
the sound picked up by the mobile communication ter-
minal apparatus 300-N1 with the highest possible quality.
However, the communication capacity of the mobile
transmission path 500-nelse between the multipoint con-
trol unit 100 and each mobile communication terminal
apparatus 300-nelse is not large enough to send two mon-
aural codes. As such, in each mobile communication ter-
minal apparatus 300-nelse, it is desirable at least to output
the sound picked up by the fixed communication terminal
apparatus 200-M1 and the sound picked up by the mobile
communication terminal apparatus 300-N1 even if the
sound quality is degraded.
[0083] Thus, the bit stream generation section 120 ob-
tains the first decoded digital sound signal by decoding
the monaural code CFMM1 included in the fixed terminal
sending bit stream output by the fixed communication
terminal apparatus 200-M1, and obtains the second de-
coded digital sound signal by decoding the monaural
code CMMN1 included in the mobile terminal sending bit
stream output by the mobile communication terminal ap-
paratus 300-N1, obtains a mixed digital sound signal by
mixing the first decoded digital sound signal and the sec-
ond decoded digital sound signal by obtaining a se-
quence of an average value of the samples correspond-
ing to the first decoded digital sound signal and the sec-
ond decoded digital sound signal or the like, obtains the
monaural code CTMM1N1 by coding the mixed digital
sound signal by the above-described first coding
scheme, generates a bit stream for a mobile terminal
including the monaural code CTMM1N1 obtained from the
mixed digital sound signal as a code representing the
sound signal and outputs the bit stream for a mobile ter-
minal to the mobile communication terminal apparatus
300-nelse, that is, to each mobile transmission path 500-
nelse to which each communication terminal apparatus
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300-nelse is connected. That is, the code string represent-
ing a sound signal included in the bit stream for a mobile
terminal for the mobile communication terminal appara-
tus 300-nelse includes, as a code representing a sound
signal, the monaural code CTMM1N1.
[0084] Note that when the point selection section 110
has obtained M + N decoded digital sound signals, the
first decoded digital sound signal and the second decod-
ed digital signal are the same as two of the M + N decoded
digital sound signals obtained by the point selection sec-
tion 110, and therefore, instead of obtaining a decoded
digital sound signal by decoding a monaural code at the
bit stream generation section 120, the point selection
section 110 may output, to the bit stream generation sec-
tion 120, the decoded digital sound signal obtained by
the point selection section 110 so that the bit stream gen-
eration section 120 uses the decoded digital sound signal
input from the point selection section 110.

Case Where Selection Point Information is Information 
of Case 5

[0085] When the selection point information is informa-
tion named "Mobile-Ni" and "Mobile-N2", the bit stream
generation section 120 generates the bit stream of any
of the four patterns described below. It should be noted
that, in the case of N = 2, it is not necessary to generate
and output the bit stream of the third pattern described
below, and therefore bit streams of three patterns of the
first, second and fourth patterns described below are
generated. Fig. 9 schematically illustrates code strings
representing sound signals of this case.
[0086] The bit stream of the first pattern output by the
bit stream generation section 120 is a bit stream for a
mobile terminal including, as a code representing a
sound signal, a monaural code CMMN2 included in the
mobile terminal sending bit stream output by the mobile
communication terminal apparatus 300-N2. If the selec-
tion point information is "Mobile-Ni" and "Mobile-N2", then
the sound required at each terminal apparatus is the
sound picked up by the mobile communication terminal
apparatus 300-N1 and the sound picked up by the mobile
communication terminal apparatus 300-N2. However,
because the sound picked up by the mobile communica-
tion terminal apparatus 300-N1 is present in the mobile
communication terminal apparatus 300-N1, the
multipoint control unit 100 is not required to transmit the
sound picked up by the mobile communication terminal
apparatus 300-N1 to the mobile communication terminal
apparatus 300-N1. Thus, in the mobile communication
terminal apparatus 300-N1, it is preferable to output the
sound picked up by the mobile communication terminal
apparatus 300-N2 with the highest possible quality. Thus,
the bit stream generation section 120 generates a bit
stream for a mobile terminal including, as a code repre-
senting a sound signal, the monaural code CMMN2 in-
cluded in the mobile terminal sending bit stream output
by the mobile communication terminal apparatus 300-

N2, and outputs the bit stream to the mobile communi-
cation terminal apparatus 300-N1, that is, to the mobile
transmission path 500-N1 to which the mobile communi-
cation terminal apparatus 300-N1 is connected. That is,
the code string representing a sound signal included in
the bit stream for a mobile terminal for the mobile com-
munication terminal apparatus 300-N1 includes, as a
code representing a sound signal, the monaural code
CMMN2.
[0087] The bit stream of the second pattern output by
the bit stream generation section 120 is a bit stream for
a mobile terminal including, as a code representing a
sound signal, a monaural code CMMN1 included in the
mobile terminal sending bit stream output by the mobile
communication terminal apparatus 300-N1. As described
above, if the selection point information is "Mobile-Ni"
and "Mobile-N2", then the sound required at each termi-
nal apparatus is the sound picked up by the mobile com-
munication terminal apparatus 300-N1 and the sound
picked up by the mobile communication terminal appa-
ratus 300-N2. However, because the sound picked up by
the mobile communication terminal apparatus 300-N2 is
present in the mobile communication terminal apparatus
300-N2, the multipoint control unit 100 is not required to
transmit the sound picked up by the mobile communica-
tion terminal apparatus 300-N2 to the mobile communi-
cation terminal apparatus 300-N2. Thus, in the mobile
communication terminal apparatus 300-N2, it is prefera-
ble to output the sound picked up by the mobile commu-
nication terminal apparatus 300-N1 with the highest pos-
sible quality. Thus, the bit stream generation section 120
generates a bit stream for a mobile terminal including,
as a code representing a sound signal, the monaural
code CMMN1 included in the mobile terminal sending bit
stream output by the mobile communication terminal ap-
paratus 300-N1, and outputs the bit stream to the mobile
communication terminal apparatus 300-N2, that is, to a
mobile transmission path 500-N2 to which the mobile
communication terminal apparatus 300-N2 is connected.
That is, the code string representing a sound signal in-
cluded in the bit stream for a mobile terminal for the mo-
bile communication terminal apparatus 300-N2 includes
the monaural code CMMN1 as a code representing a
sound signal.
[0088] The bit stream of the third pattern output by the
bit stream generation section 120 is a bit stream for a
mobile terminal including, as a code representing a
sound signal, a monaural code CTMN1N2 obtained by
mixing, and then coding, a decoded digital sound signals
obtained by decoding each of the monaural code CMMN1
included in a mobile terminal sending bit stream output
by the mobile communication terminal apparatus 300-N1
and the monaural code CMMN2 included in a mobile ter-
minal sending bit stream output by the mobile communi-
cation terminal apparatus 300-N2. As described above,
if the selection point information is "Mobile-Ni" and "Mo-
bile-N2", then the sound required at each terminal appa-
ratus is the sound picked up by the mobile communication
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terminal apparatus 300-N1 and the sound picked up by
the mobile communication terminal apparatus 300-N2.
Thus, in each mobile communication terminal apparatus
300-nelse (nelse is an integer from 1 to N and is different
from both N1 and N2) that is neither the mobile commu-
nication terminal apparatus 300-N1 nor the mobile com-
munication terminal apparatus 300-N2, it is preferable to
output the sound picked up by the mobile communication
terminal apparatus 300-N1 and the sound picked up by
the mobile communication terminal apparatus 300-N2
with the highest possible quality. However, the commu-
nication capacity of the mobile transmission path 500-
nelse between the multipoint control unit 100 and each
mobile communication terminal apparatus 300-nelse is
not large enough to send two monaural codes. As such,
in each mobile communication terminal apparatus 300-
nelse, it is desirable at least to output the sound picked
up by the mobile communication terminal apparatus 300-
N1 and the sound picked up by the mobile communication
terminal apparatus 300-N2 even if the sound quality is
degraded.
[0089] Thus the bit stream generation section 120 ob-
tains the first decoded digital sound signal by decoding
the monaural code CMMN1 included in the mobile termi-
nal sending bit stream output by the mobile communica-
tion terminal apparatus 300-N1, and obtains the second
decoded digital sound signal by decoding the monaural
code CMMN2 included in the mobile terminal sending bit
stream output by the mobile communication terminal ap-
paratus 300-N2, obtains a mixed digital sound signal by
mixing the first decoded digital sound signal and the sec-
ond decoded digital sound signal by obtaining a se-
quence of an average value of the samples correspond-
ing to the first decoded digital sound signal and the sec-
ond decoded digital sound signal, and the like., further,
obtains the monaural code CTMN1N2 by coding the mixed
digital sound signal by the above-described first coding
scheme, generates a bit stream for a mobile terminal
including, as a code representing a sound signal, the
monaural code CTMN1N2 obtained from a mixed digital
sound signal, and outputs the bit stream to each mobile
communication terminal apparatus 300-nelse, that is, to
each mobile transmission path 500-nelse to which each
mobile communication terminal apparatus 300-nelse is
connected. That is, the code string representing a sound
signal included in the bit stream for a mobile terminal for
the mobile communication terminal apparatus 300-nelse
includes, as a code representing a sound signal, the mon-
aural code CTMN1N2.
[0090] Note that when the point selection section 110
has obtained M + N decoded digital sound signals, the
first decoded digital sound signal and the second decod-
ed digital signal are the same as two of the M + N decoded
digital sound signals obtained by the point selection sec-
tion 110, and therefore, instead of obtaining a decoded
digital sound signal by decoding a monaural code at the
bit stream generation section 120, the point selection
section 110 may output, to the bit stream generation sec-

tion 120, the decoded digital sound signal obtained by
the point selection section 110 so that the bit stream gen-
eration section 120 uses the decoded digital sound signal
input from the point selection section 110.
[0091] The bit stream of the fourth pattern output by
the bit stream generation section 120 is a bit stream for
a fixed terminal including, as codes representing a sound
signal, the monaural code CMMN1 included in the mobile
terminal sending bit stream output by the mobile com-
munication terminal apparatus 300-N1 and the monaural
code CMMN2 included in the mobile terminal sending bit
stream output by the mobile communication terminal ap-
paratus 300-N2. As described above, if the selection point
information is "Mobile-Ni" and "Mobile-N2", then the
sound required at each terminal apparatus is the sound
picked up by the mobile communication terminal appa-
ratus 300-N1 and the sound picked up by the mobile com-
munication terminal apparatus 300-N2. Thus, in each
fixed communication terminal apparatus 200-m (m is an
integer from 1 to M), it is preferable to output the sound
picked up by the mobile communication terminal appa-
ratus 300-N1 and the sound picked up by the mobile com-
munication terminal apparatus 300-N1 with the highest
possible quality. Thus, the bit stream generation section
120 generates a bit stream for a fixed terminal including,
as codes representing a sound signal, the monaural code
CMMN1 included in the mobile terminal sending bit
stream output by the mobile communication terminal ap-
paratus 300-N1 and the monaural code CMMN2 included
in the mobile terminal sending bit stream output by the
mobile communication terminal apparatus 300-N2, and
outputs the bit stream to the fixed communication termi-
nal apparatus 200-m. More specifically, the bit stream
generation section 120 generates a bit stream for a fixed
terminal including the monaural code CMMN1 included
in the fixed terminal sending bit stream output by the mo-
bile communication terminal apparatus 300-N1 and the
monaural code CMMN2 included in the mobile terminal
sending bit stream output by the mobile communication
terminal apparatus 300-N2 as codes representing a
sound signal, and including a control code representing
that the code information is "information representing that
a code included in a code string representing a sound
signal is two monaural codes" and outputs the bit stream
to each fixed transmission path 400-m to which each fixed
communication terminal apparatus 200-m is connected..
That is, the code string representing a sound signal in-
cluded in the bit stream for a fixed terminal for the fixed
communication terminal apparatus 200-m includes, as
codes representing a sound signal, the monaural code
CMMN1 and the monaural code CMMN2.

Operation of Multipoint Phone Connection System 10

[0092] Next, a frame-wise operation of the multipoint
phone connection system 10 according to the first em-
bodiment, that is, a multipoint phone connection method
performed by the multipoint phone connection system 10
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according to the first embodiment for each frame is de-
scribed.
[0093] Up to the point where a bit stream is transmitted
to the multipoint control unit 100 from each terminal ap-
paratus, the multipoint phone connection system 10 per-
forms the same operation in any of the cases described
below. More specifically, in any of the cases described
below, each fixed communication terminal apparatus
200-m obtains a monaural code CFMm by coding a mixed
signal of picked-up digital sound signals of two channels
by the first coding scheme, obtains a code representing
information corresponding to a difference between the
picked-up digital sound signals of two channels as an
extension code CFEm, and outputs the obtained monau-
ral code CFMm and the obtained extension code CFEm
to the multipoint control unit 100 as codes representing
the picked-up digital sound signals of two channels. In
addition, in any of the cases described below, each mo-
bile communication terminal apparatus 300-n obtains a
monaural code CMMn by coding a picked-up digital
sound signal of one channel by the first coding scheme,
and outputs the obtained monaural code CMMn as a code
representing the picked-up digital sound signal of one
channel to the multipoint control unit 100.
[0094] After the bit stream is transmitted to the
multipoint control unit 100 from each terminal apparatus,
the multipoint phone connection system 10 performs the
following operation for each case described below.

Case Where Only Fixed Communication Terminal Appa-
ratus 200-M1 (M1 is any one of integers from 1 to M) is 
Selected

[0095] In the above-described example in which the
power of the sound signal is used as the selection crite-
rion, this case corresponds to a case where the fixed
communication terminal apparatus 200-M1 has a sound
signal of a largest power in M + N terminal apparatuses,
and the power of the sound signal whose power is second
largest is smaller than a threshold.
[0096] In this case, the point selection section 110 of
the multipoint control unit 100 outputs the selection point
information of the above-described case 1, and the bit
stream generation section 120 of the multipoint control
unit 100 performs the operation of the above-described
"Case Where Selection Point Information is Information
of Case 1", and therefore, the multipoint phone connec-
tion system 10 operates in the following manner, which
includes subsequent operations of each terminal appa-
ratus.

• The multipoint control unit 100 does not output a
code representing a sound signal to the fixed com-
munication terminal apparatus 200-Mi. The fixed
communication terminal apparatus 200-M1 does not
decode a code representing a sound signal and does
not obtain a decoded sound signal.

• The multipoint control unit 100 outputs, to each fixed

communication terminal apparatus 200-melse (melse
is an integer from 1 to M and is different from M1)
other than the fixed communication terminal appa-
ratus 200-M1, the extension code CFEM1 and the
monaural code CFMM1 representing the sound sig-
nal of the two-channel stereo picked up by the fixed
communication terminal apparatus 200-Mi. From the
monaural code CFMM1 and the extension code
CFEM1 output by the multipoint control unit 100, each
fixed communication terminal apparatus 200-melse
obtains a decoded sound signal of two-channel ster-
eo corresponding to the sound signal of the two-
channel stereo picked up by the fixed communication
terminal apparatus 200-M1 by performing the proc-
ess of the above-described case A.

• The multipoint control unit 100 outputs, to each mo-
bile communication terminal apparatus 300-n (n is
an integer from 1 to N), only the monaural code
CFMM1 of the codes representing a sound signal of
the two-channel stereo picked up by the fixed com-
munication terminal apparatus 200-M1. From the
monaural code CFMM1 output by the multipoint con-
trol unit 100, each mobile communication terminal
apparatus 300-n obtains a monaural decoded sound
signal in which a sound signal of the two-channel
stereo picked up by the fixed communication termi-
nal apparatus 200-Mi.

[0097] Note that in an example of a voice conference,
this case corresponds to a frame in which only the fixed
communication terminal apparatus 200-M1 is the voice
source point, and the multipoint phone connection sys-
tem 10 operates as follows.

• The multipoint control unit 100 does not output a
code representing a sound signal to the fixed com-
munication terminal apparatus 200-M1 of the voice
source point. The fixed communication terminal ap-
paratus 200-M1 does not decode a code represent-
ing a sound signal and does not obtain a decoded
sound signal.

• The multipoint control unit 100 outputs, to each fixed
communication terminal apparatus 200-melse that is
not the voice source point, the monaural code
CFMM1 and the extension code CFEM1 representing
the sound signal of the two-channel stereo of the
voice source point. From the monaural code CFMM1
and the extension code CFEM1 output by the
multipoint control unit 100, each fixed communica-
tion terminal apparatus 200-melse that is not the voice
source point obtains, by performing the process of
the above-described case A, a decoded sound signal
of two-channel stereo that is a sound signal corre-
sponding to the sound signal of the two-channel ster-
eo of the voice source point, in which paired coding
and decoding are not connected in tandem.

• The multipoint control unit 100 outputs, to each mo-
bile communication terminal apparatus 300-n, only
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the monaural code CFMM1 of codes representing a
sound signal of two-channel stereo of the voice
source point. From the monaural code CFMM1 output
by the multipoint control unit 100, each mobile com-
munication terminal apparatus 300-n obtains a mon-
aural decoded sound signal that is a mixed sound
signal of the sound signal of the two-channel stereo
of the voice source point in which paired coding and
decoding are not connected in tandem.

Case Where Only Mobile Communication Terminal Ap-
paratus 300-N1 (N1 is any one of integers from 1 to N) is 
Selected

[0098] In the above-described example in which the
power of the sound signal is used as the selection crite-
rion, this case corresponds to a case where the mobile
communication terminal apparatus 300-N1 has a sound
signal of a largest power in M + N terminal apparatuses,
and the power of the sound signal whose power is second
largest is smaller than a threshold.
[0099] In this case, the point selection section 110 of
the multipoint control unit 100 outputs the selection point
information of the above-described case 2, and the bit
stream generation section 120 of the multipoint control
unit 100 performs the operation of the above-described
"Case Where Selection Point Information is Information
of Case 2", and therefore, the multipoint phone connec-
tion system 10 operates in the following manner, which
includes subsequent operations of each terminal appa-
ratus.

• The multipoint control unit 100 does not output a
code representing a sound signal to the mobile com-
munication terminal apparatus 300-N1. The mobile
communication terminal apparatus 300-N1 does not
decode a code representing a sound signal and does
not obtain a decoded sound signal.

• The multipoint control unit 100 outputs, to each mo-
bile communication terminal apparatus 300-nelse
(nelse is an integer from 1 to N and is different from
N1) other than the mobile communication terminal
apparatus 300-N1, the monaural code CMMN1 rep-
resenting a monaural sound signal picked up by the
mobile communication terminal apparatus 300-N1.
From the monaural code CMMN1 output by the
multipoint control unit 100, each mobile communica-
tion terminal apparatus 300-nelse obtains a monaural
decoded sound signal corresponding to the monau-
ral sound signal picked up by the mobile communi-
cation terminal apparatus 300-N1.

• The multipoint control unit 100 outputs, to each fixed
communication terminal apparatus 200-m (m is an
integer from 1 to M), the monaural code CMMN1 rep-
resenting the monaural sound signal picked up by
the mobile communication terminal apparatus 300-
N1. From the monaural code CMMN1 output by the
multipoint control unit 100, each fixed communica-

tion terminal apparatus 200-m obtains, by perform-
ing the process of the above-described case C, a
monaural decoded sound signal corresponding to
the monaural sound signal picked up by the mobile
communication terminal apparatus 300-N1.

[0100] Note that in an example of a voice conference,
this case corresponds to a frame in which only the mobile
communication terminal apparatus 300-N1 is the voice
source point, and the multipoint phone connection sys-
tem 10 operates as follows.

• The multipoint control unit 100 does not output a
code representing a sound signal to the mobile com-
munication terminal apparatus 300-N1 of the voice
source point. The mobile communication terminal
apparatus 300-N1 does not decode a code repre-
senting a sound signal and does not obtain a decod-
ed sound signal.

• The multipoint control unit 100 outputs, to each mo-
bile communication terminal apparatus 300-nelse
that is not the voice source point, the monaural code
CMMN1 representing the monaural sound signal of
the voice source point. From the monaural code
CMMN1 output by the multipoint control unit 100,
each mobile communication terminal apparatus 300-
nelse that is not the voice source point obtains a mon-
aural decoded sound signal that is a sound signal
corresponding to the monaural sound signal of the
voice source point in which paired coding and de-
coding are not connected in tandem.

• The multipoint control unit 100 outputs, to each fixed
communication terminal apparatus 200-m, the mon-
aural code CMMN1 representing the monaural sound
signal of the voice source point. From the monaural
code CMMN1 output by the multipoint control unit
100, each fixed communication terminal apparatus
200-m obtains, by performing the process of the
above-described case C, a monaural decoded
sound signal that is a sound signal corresponding to
the monaural sound signal of the voice source point
in which paired coding and decoding are not con-
nected in tandem.

[0101] Case Where Fixed Communication Terminal
Apparatus 200-M1 (M1 is any one of integers from 1 to
M) and Fixed Communication Terminal Apparatus 200-
M2 (M2 is any one of integers from 1 to M and is different
from M1) are Selected
[0102] In the above-described example in which the
power of the sound signal is used as the selection crite-
rion, this case corresponds to a case where an apparatus
whose power of the sound signal is largest and an ap-
paratus whose power is second largest and is equal to
or greater than a threshold in M + N terminal apparatuses
are the fixed communication terminal apparatus 200-M1
and the fixed communication terminal apparatus 200-M2.
[0103] In this case, the point selection section 110 of
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the multipoint control unit 100 outputs the selection point
information of the above-described case 3, and the bit
stream generation section 120 of the multipoint control
unit 100 performs the operation of the above-described
"Case Where Selection Point Information is Information
of Case 3", and therefore, the multipoint phone connec-
tion system 10 operates in the following manner, which
includes subsequent operations of each terminal appa-
ratus.

• The multipoint control unit 100 outputs, to the fixed
communication terminal apparatus 200-M1, the
monaural code CFMM2 and the extension code
CFEM2 representing the sound signal of the two-
channel stereo picked up by the fixed communication
terminal apparatus 200-M2. From the monaural code
CFMM2 and the extension code CFEM2 output by the
multipoint control unit 100, the fixed communication
terminal apparatus 200-M1 obtains, by performing
the process of the above-described case A, a de-
coded sound signal of two-channel stereo corre-
sponding to the sound signal of the two-channel ster-
eo picked up by the fixed communication terminal
apparatus 200-M2.

• The multipoint control unit 100 outputs, to the fixed
communication terminal apparatus 200-M2, the ex-
tension code CFEM1 and the monaural code CFMM1
representing the sound signal of the two-channel
stereo picked up by the fixed communication termi-
nal apparatus 200-Mi. From the monaural code
CFMM1 and the extension code CFEM1 output by the
multipoint control unit 100, the fixed communication
terminal apparatus 200-M2 obtains, by performing
the process of the above-described case A, a de-
coded sound signal of two-channel stereo corre-
sponding to the sound signal of the two-channel ster-
eo picked up by the fixed communication terminal
apparatus 200-Mi.

• The multipoint control unit 100 outputs, to each fixed
communication terminal apparatus 200-melse (melse
is an integer from 1 to M and is different from both
M1 and M2) that is neither the fixed communication
terminal apparatus 200-M1 nor the fixed communi-
cation terminal apparatus 200-M2, the monaural
code CFMM1 of the codes representing a sound sig-
nal of the two-channel stereo picked up by the fixed
communication terminal apparatus 200-M1, and the
monaural code CFMM2 of the codes representing a
sound signal of two-channel stereo picked up by the
fixed communication terminal apparatus 200-M2.
From the two monaural codes CFMM1 and CFMM2
output by the multipoint control unit 100, each fixed
communication terminal apparatus 200-melse ob-
tains, by performing the process of the above-de-
scribed case B, decoded sound signals of two chan-
nels, namely, a monaural decoded sound signal in
which the sound signal of the two-channel stereo
picked up by the fixed communication terminal ap-

paratus 200-M1 is mixed, and a monaural decoded
sound signal in which the sound signal of the two-
channel stereo picked up by the fixed communication
terminal apparatus 200-M2 is mixed.

• The multipoint control unit 100 outputs, to each mo-
bile communication terminal apparatus 300-n (n is
an integer from 1 to N), the monaural code CTMM1M2
obtained by mixing, and then coding a sound signal
obtained by decoding the monaural code CFMM1 of
the codes representing a sound signal of the two-
channel stereo picked up by the fixed communication
terminal apparatus 200-M1 and a sound signal ob-
tained by decoding the monaural code CFMM1 of the
codes representing a sound signal of two-channel
stereo picked up by the fixed communication termi-
nal apparatus 200-M2. From one monaural code
CTMM1M2 output by the multipoint control unit 100,
each mobile communication terminal apparatus 300-
n obtains one monaural decoded sound signal cor-
responding to a mixed sound signal of the sound
signal of the two-channel stereo picked up by the
fixed communication terminal apparatus 200-M1 and
the sound signal of the two-channel stereo picked
up by the fixed communication terminal apparatus
200-M2.

[0104] Note that in an example of a voice conference,
this case corresponds to a frame in which the two points,
the fixed communication terminal apparatus 200-M1 and
the fixed communication terminal apparatus 200-M2, are
the voice source points, and the multipoint phone con-
nection system 10 operates as follows.

• The multipoint control unit 100 outputs, to the fixed
communication terminal apparatus 200-M1 and the
fixed communication terminal apparatus 200-M2 of
the voice source points, an extension code CFEMx
and a monaural code CFMMx (x is 1 or 2) represent-
ing the sound signal of the two-channel stereo of the
other voice source point. From the monaural code
CFMMx and the extension code CFEMx output by the
multipoint control unit 100, each of the fixed commu-
nication terminal apparatus 200-M1 and the fixed
communication terminal apparatus 200-M2 of the
voice source points obtains, by performing the proc-
ess of the above-described case A, a decoded sound
signal of two-channel stereo that is a sound signal
corresponding to the sound signal of the two-channel
stereo of the other voice source point in which paired
coding and decoding are not connected in tandem.

• The multipoint control unit 100 outputs, to each fixed
communication terminal apparatus 200-melse that is
not the voice source point, the monaural codes
CFMM1 and CFMM2 of codes representing sound sig-
nals of two-channel stereo of the two voice source
points. From the two monaural codes CFMM1 and
CFMM2 output by the multipoint control unit 100,
each fixed communication terminal apparatus 200-
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melse that is not the voice source point obtains, by
performing the process of the above-described case
B, decoded sound signals of two channels that are
two monaural sound signals corresponding to sound
signals, each of which is a mixed sound signal of the
two-channel stereo of each voice source point and
in which paired coding and decoding are not con-
nected in tandem.

• The multipoint control unit 100 outputs, to each mo-
bile communication terminal apparatus 300-n, the
monaural code CTMM1M2 representing one sound
signal obtained by mixing, and then coding, two
sound signals obtained by decoding the monaural
codes CFMM1 and CFMM2 of the codes representing
sound signals of two-channel stereo of the two voice
source points. From one monaural code CTMM1M2
output by the multipoint control unit 100, each mobile
communication terminal apparatus 300-n obtains
one decoded sound signal that is a mixed monaural
sound signal of all sound signals of the two voice
source points in which paired coding and decoding
are connected in tandem.

Case Where Fixed Communication Terminal Apparatus 
200-M1 (M1 is any one of integers from 1 to M) and the 
Mobile Communication Terminal Apparatus 300-N1 (N1 
is any one of integers from 1 to N) are Selected

[0105] In the above-described example in which the
power of the sound signal is used as the selection crite-
rion, this case corresponds to a case where an apparatus
whose power of the sound signal is largest and an ap-
paratus whose power is second largest and is equal to
or greater than a threshold in M + N terminal apparatuses
are the fixed communication terminal apparatus 200-M1
and the mobile communication terminal apparatus 300-
N1.
[0106] In this case, the point selection section 110 of
the multipoint control unit 100 outputs the selection point
information of the above-described case 4, and the bit
stream generation section 120 of the multipoint control
unit 100 performs the operation of the above-described
"Case Where Selection Point Information is Information
of Case 4", and therefore, the multipoint phone connec-
tion system 10 operates in the following manner, which
includes subsequent operations of each terminal appa-
ratus.

• The multipoint control unit 100 outputs, to the fixed
communication terminal apparatus 200-M1, the
monaural code CMMN1 representing a monaural
sound signal picked up by the mobile communication
terminal apparatus 300-N1. From one monaural
code CMMN1 output by the multipoint control unit
100, the fixed communication terminal apparatus
200-M1 obtains, by performing the process of the
above-described case C, a monaural decoded
sound signal corresponding to the monaural sound

signal picked up by the mobile communication ter-
minal apparatus 300-N1.

• The multipoint control unit 100 outputs, to the mobile
communication terminal apparatus 300-N1, a mon-
aural code CFMM1 of the codes representing a sound
signal of the two-channel stereo picked up by the
fixed communication terminal apparatus 200-Mi.
From one monaural code CFMM1 output by the
multipoint control unit 100, the mobile communica-
tion terminal apparatus 300-N1 obtains a monaural
decoded sound signal in which the sound signal of
the two-channel stereo picked up by the fixed com-
munication terminal apparatus 200-M1 is mixed.

• The multipoint control unit 100 outputs, to each fixed
communication terminal apparatus 200-melse (melse
is an integer from 1 to M and is different from M1)
that is not the fixed communication terminal appara-
tus 200-M1, the monaural code CFMM1 of the codes
representing a sound signal of the two-channel ster-
eo picked up by the fixed communication terminal
apparatus 200-M1 and the monaural code CMMN1
representing a monaural sound signal picked up by
the mobile communication terminal apparatus 300-
N1. From the two monaural codes CFMM1 and
CMMN1 output by the multipoint control unit 100,
each fixed communication terminal apparatus 200-
melse obtains, by performing the process of the
above-described case B, decoded sound signals of
two channels, namely, a monaural sound signal in
which the sound signal of the two-channel stereo
picked up by the fixed communication terminal ap-
paratus 200-M1 is mixed, and a monaural sound sig-
nal corresponding to the monaural sound signal
picked up by the mobile communication terminal ap-
paratus 300-N1.

• The multipoint control unit 100 outputs, to each mo-
bile communication terminal apparatus 300-nelse
(nelse is an integer from 1 to N and is different from
N1) that is not the mobile communication terminal
apparatus 300-N1, the monaural code CTMM1N1 ob-
tained by mixing, and then coding a sound signal
obtained by decoding the monaural code CFMM1 of
the codes representing a sound signal of the two-
channel stereo picked up by the fixed communication
terminal apparatus 200-M1 and a sound signal ob-
tained by decoding the monaural code CMMN1 rep-
resenting a monaural sound signal picked up by the
mobile communication terminal apparatus 300-N1.
From one monaural code CTMM1N1 output from the
multipoint control unit 100, each mobile communica-
tion terminal apparatus 300-nelse obtains one mon-
aural decoded sound signal corresponding to a
mixed sound signal of the sound signal of the two-
channel stereo picked up by the fixed communication
terminal apparatus 200-M1 and the monaural sound
signal picked up by the mobile communication ter-
minal apparatus 300-N1.
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[0107] Note that in an example of a voice conference,
this case corresponds to a frame in which the two points,
the fixed communication terminal apparatus 200-M1 and
the mobile communication terminal apparatus 300-N1,
are voice source points, and the multipoint phone con-
nection system 10 operates as follows.

• The multipoint control unit 100 outputs, to the fixed
communication terminal apparatus 200-M1 of the
voice source point, the monaural code CMMN1 rep-
resenting the sound signal of the other voice source
point. From one monaural code CMMN1 output by
the multipoint control unit 100, the fixed communi-
cation terminal apparatus 200-M1 of the voice source
point obtains, by performing the process of the
above-described case C, a monaural decoded
sound signal that is a monaural sound signal corre-
sponding to the monaural sound signal of the other
voice source point in which paired coding and de-
coding are not connected in tandem.

• The multipoint control unit 100 outputs, to the mobile
communication terminal apparatus 300-N1 of the
voice source point, only the monaural code CFMM1
of codes representing a sound signal of two-channel
stereo of the other voice source point. From one
monaural code CFMM1 output by the multipoint con-
trol unit 100, the mobile communication terminal ap-
paratus 300-Ni obtains a monaural decoded sound
signal that is a mixed sound signal of the sound signal
of the two-channel stereo of the other voice source
point in which paired coding and decoding are not
connected in tandem.

• The multipoint control unit 100 outputs, to each fixed
communication terminal apparatus 200-melse that is
not the voice source point, the two monaural codes
CFMM1 and CMMN1 representing the sound signals
of the two voice source points. That is, the monaural
code CFMM1 of the codes representing the sound
signal of the two-channel stereo of one voice source
point and the monaural code CMMN1 representing
the monaural sound signal of the other voice source
point are output. From the two monaural codes
CFMM1 and CMMN1 output by the multipoint control
unit 100, each fixed communication terminal appa-
ratus 200-melse that is not the voice source point ob-
tains, by performing the process of the above-de-
scribed case B, decoded sound signals of two chan-
nels that are sound signals corresponding to the
monaural sound signals of the two voice source
points in which paired coding and decoding are not
connected in tandem. The sound signals corre-
sponding to the monaural sound signals of the two
voice source points are a sound signal correspond-
ing to a sound signal in which the sound signal of
the two-channel stereo of one voice source point is
mixed, and a sound signal corresponding to the mon-
aural sound signal of another voice source point.

• The multipoint control unit 100 outputs, to each mo-

bile communication terminal apparatus 300-nelse
that is not the voice source point, the monaural code
CTMM1N1 representing one sound signal obtained
by mixing, and then coding, sound signals obtained
by decoding the monaural codes CFMM1 and
CMMN1 of the two voice source points. From one
monaural code CTMM1N1 output from the multipoint
control unit 100, each mobile communication termi-
nal apparatus 300-nelse that is not the voice source
point obtains one decoded sound signal that is a
monaural sound signal in which all sound signals of
the two voice source points are mixed, and paired
coding and decoding are connected in tandem mixed
sound signal.

Case Where Mobile Communication Terminal Apparatus 
300-N1 (N1 is any one of integers from 1 to N) and Mobile 
Communication Terminal Apparatus 300-N2 (N2 is any 
one of integers from 1 to N and is different from N1) are 
Selected

[0108] In the above-described example in which the
power of the sound signal is used as the selection crite-
rion, this case corresponds to a case where an apparatus
whose power of the sound signal is largest and an ap-
paratus whose power is second largest and is equal to
or greater than a threshold in M + N terminal apparatuses
are the mobile communication terminal apparatus 300-
N1 (N1 is any one of integers from 1 to N) and the mobile
communication terminal apparatus 300-N2 (N2 is any one
of integers from 1 to N and is different from N1).
[0109] In this case, the point selection section 110 of
the multipoint control unit 100 outputs the selection point
information of the above-described case 5, and the bit
stream generation section 120 of the multipoint control
unit 100 performs the operation of the above-described
"Case Where Selection Point Information is Information
of Case 5", and therefore, the multipoint phone connec-
tion system 10 operates in the following manner, which
includes subsequent operations of each terminal appa-
ratus.

• The multipoint control unit 100 outputs, to the mobile
communication terminal apparatus 300-N1, the mon-
aural code CMMN2 representing a monaural sound
signal picked up by the mobile communication ter-
minal apparatus 300-N2. From one monaural code
CMMN2 output by the multipoint control unit 100, the
mobile communication terminal apparatus 300-N1
obtains a monaural decoded sound signal corre-
sponding to a monaural sound signal picked up by
the mobile communication terminal apparatus 300-
N2.

• The multipoint control unit 100 outputs, to the mobile
communication terminal apparatus 300-N2, the mon-
aural code CMMN1 representing a monaural sound
signal picked up by the mobile communication ter-
minal apparatus 300-N1. From one monaural code
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CMMN1 output by the multipoint control unit 100, the
mobile communication terminal apparatus 300-N2
obtains a monaural decoded sound signal corre-
sponding to the monaural sound signal picked up by
the mobile communication terminal apparatus 300-
N1.

• The multipoint control unit 100 outputs, to each mo-
bile communication terminal apparatus 300-nelse
(nelse is an integer from 1 to N and is different from
both N1 and N2) that is neither the mobile communi-
cation terminal apparatus 300-N1 nor the mobile
communication terminal apparatus 300-N2, the mon-
aural code CMMN1N2 obtained by mixing, and then
coding a sound signal obtained by decoding the
monaural code CMMN1 representing a monaural
sound signal picked up by the mobile communication
terminal apparatus 300-N1 and a sound signal ob-
tained by decoding the monaural code CMMN2 rep-
resenting a monaural sound signal picked up by the
mobile communication terminal apparatus 300-N2.
From one monaural code CMMN1N2 output by the
multipoint control unit 100, each mobile communica-
tion terminal apparatus 300-nelse obtains one mon-
aural decoded sound signal corresponding to a
mixed sound signal of a monaural sound signal
picked up by the mobile communication terminal ap-
paratus 300-N1 and a monaural sound signal picked
up by the mobile communication terminal apparatus
300-N2.

• The multipoint control unit 100 outputs, to each fixed
communication terminal apparatus 200-m (m is an
integer from 1 to M), the monaural code CMMN1 rep-
resenting a monaural sound signal picked up by the
mobile communication terminal apparatus 300-N1
and the monaural code CMMN2 representing a mon-
aural sound signal picked up by the mobile commu-
nication terminal apparatus 300-N2. From the two
monaural codes CMMN1 and CMMN2 output by the
multipoint control unit 100, each fixed communica-
tion terminal apparatus 200-m obtains, by perform-
ing the process of the above-described case B, de-
coded sound signals of two channels, namely, a
sound signal corresponding to a monaural sound sig-
nal picked up by the mobile communication terminal
apparatus 300-N1, and a sound signal correspond-
ing to a monaural sound signal picked up by the mo-
bile communication terminal apparatus 300-N2.

[0110] Note that in an example of a voice conference,
this case corresponds to a frame in which the two points,
the mobile communication terminal apparatus 300-N1
and the mobile communication terminal apparatus 300-
N2, are the voice source points, and the multipoint phone
connection system 10 operates as follows.

• The multipoint control unit 100 outputs, to the mobile
communication terminal apparatus 300-N1 and the
mobile communication terminal apparatus 300-N2 of

the voice source points, a monaural code CMMMx (x
is 1 or 2) representing the monaural sound signal of
the other voice source point. From the one monaural
code CMMMx output by the multipoint control unit
100, each of the mobile communication terminal ap-
paratus 300-N1 and the mobile communication ter-
minal apparatus 300-N2 of the voice source points
obtains a monaural decoded sound signal that is a
sound signal corresponding to the monaural sound
signal of the other voice source point in which paired
coding and decoding are not connected in tandem.

• The multipoint control unit 100 outputs, to each mo-
bile communication terminal apparatus 300-nelse
that is not the voice source point, the monaural code
CTMM1M2 representing one sound signal obtained
by mixing and coding sound signals obtained by de-
coding the monaural codes CMMM1 and CMMM2 rep-
resenting the monaural sound signals of the two
voice source points. From one monaural code
CTMM1M2 output by the multipoint control unit 100,
each mobile communication terminal apparatus 300-
nelse that is not the voice source point obtains one
decoded sound signal that is a monaural sound sig-
nal in which all sound signals of the two voice source
points are mixed, and paired coding and decoding
are connected in tandem mixed sound signal.

• The multipoint control unit 100 outputs, to each fixed
communication terminal apparatus 200-m, the two
monaural codes CMMM1 and CMMM2 representing
the monaural sound signals of the two voice source
points. From the two monaural codes CMMM1 and
CMMM2 output by the multipoint control unit 100,
each fixed communication terminal apparatus 200-
m obtains, by performing the process of the above-
described case B, decoded sound signals of two
channels that are two monaural sound signals cor-
responding to the monaural sound signals of the two
voice source points in which paired coding and de-
coding are not connected in tandem.

Second Embodiment

[0111] While the coding section of the fixed communi-
cation terminal apparatus according to the first embodi-
ment obtains, as an extension code, a code that cannot
obtain any of decoded digital sound signals of two chan-
nels when using only the extension code, but can obtain
both of the decoded digital sound signals of the two chan-
nels when used together with a monaural code, the ex-
tension code may be obtained as a code that can obtain
both of the decoded digital sound signals of the two chan-
nels even when only the extension code is used without
using a monaural code. This aspect is described as a
second embodiment.
[0112] The configuration of the multipoint phone con-
nection system 10 according to the second embodiment
and the configuration of each apparatus included in the
multipoint phone connection system 10 according to the
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second embodiment are same as the configuration of the
multipoint phone connection system 10 according to the
first embodiment and each apparatus included in the
multipoint phone connection system 10 according to the
first embodiment. The second embodiment differs from
the first embodiment in the operations of the coding sec-
tion 212-m of the sound signal fixed transmission side
unit 210-m of the fixed communication terminal appara-
tus 200-m and the decoding section 222-m of the sound
signal fixed reception side unit 220-m of the fixed com-
munication terminal apparatus 200-m, and therefore the
differences between the second embodiment and the first
embodiment are described below.

Coding Section 212-m

[0113] For each frame, the coding section 212-m ac-
cording to the second embodiment obtains a monaural
code by coding a mixed signal of digital sound signals of
two channels input from the sound pickup section 211-
m by the above-described first coding scheme, and ob-
tains an extension code by stereo-coding the input digital
sound signals of two channels by a predetermined third
coding scheme, and, outputs the obtained monaural
code and the obtained extension code to the control in-
formation granting section 213-m.
[0114] As the third coding scheme, the same coding
scheme is used in the coding sections 212-m of all sound
signal fixed transmission side units 210-m. As the third
coding scheme, it is necessary to use a coding scheme
in which the bit rate of the extension code is equal to or
smaller than a value obtained by subtracting the bit rate
of the monaural code from the communication capacity
of the fixed transmission path 400-m. As the third coding
scheme, as long as the bit rate of the extension code
satisfies the above-described condition, it is possible to
use a coding scheme capable of efficiently coding sound
signals of two channels so as to obtain, as an extension
code, a code that can obtain both of decoded digital
sound signals of two channels even when only the ex-
tension code is used without using a monaural code ob-
tained by the first coding scheme. Naturally, as the third
coding scheme, a scheme that codes each of sound sig-
nals of two channels by the above-described first coding
scheme may be used, and each of sound signals of two
channels may be coded by the above-described 13.2 kb-
ps mode of the 3GPP EVS standard, for example.

Decoding Section 222-m

[0115] As in the decoding section 222-m according to
the first embodiment, when there is an input code on the
basis of the input code information, the decoding section
222-m according to the second embodiment obtains, for
each frame, one or two decoded digital sound signals by
decoding the input code and outputs the one or two sig-
nals to the playback section 223-m. It should be noted
that, the decoding section 222-m according to the second

embodiment performs a process of a case A’ described
below instead of the above-described case A of the de-
coding section 222-m according to the first embodiment.

Case A’

[0116] When the input code information is "information
representing that a code included in a code string repre-
senting a sound signal is a pair of a monaural code and
an extension code", the decoding section 222-m accord-
ing to the second embodiment obtains two decoded dig-
ital sound signals by decoding the input extension code
by a predetermined third decoding scheme, and outputs
the signals. That is, the decoding section 222-m obtains
the two decoded digital sound signals by decoding only
the extension code without decoding the monaural code,
and outputs the signals. Note that as the third decoding
scheme, the decoding section 222-m according to the
second embodiment uses a decoding scheme corre-
sponding to the third coding scheme used in the coding
section 212-m of the sound signal fixed transmission side
unit 210-m according to the second embodiment.

Modification 1 of Second Embodiment

[0117] In the decoding section of the fixed communi-
cation terminal apparatus according to the second em-
bodiment, the monaural code is not used in the case of
the above-described case A’. Thus, in this case, the con-
trol information analysis section of the fixed communica-
tion terminal apparatus may not output the monaural
code. The following describes a difference between the
second embodiment and this aspect as Modification 1 of
the second embodiment.

Control Information Analysis Section 221-m

[0118] When the code information represented by the
control code included in the input bit stream for a fixed
terminal is "information representing that a code included
in a code string representing a sound signal is a pair of
a monaural code and an extension code", the control
information analysis section 221-m of Modification 1 of
the second embodiment outputs code information repre-
sented by the control code included in the input bit stream
for a fixed terminal, and an extension code of a code
representing a sound signal included in the input bit
stream for a fixed terminal. In the case other than the
above-mentioned case, that is, when the code informa-
tion represented by the control code included in the input
bit stream for a fixed terminal is information other than
"information representing that a code included in a code
string representing a sound signal is a pair of a monaural
code and an extension code", the control information
analysis section 221-m of Modification 1 of the second
embodiment performs the same operation as the control
information analysis section 221-m according to the sec-
ond embodiment.
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Modification 2 of Second Embodiment

[0119] In the decoding section of the fixed communi-
cation terminal apparatus according to the second em-
bodiment, the monaural code is not used in the case of
the above-described case A’. Thus, in this case, the bit
stream generation section of the multipoint control unit
may not output the monaural code. The following de-
scribes a difference between the second embodiment
and this aspect as Modification 2 of the second embod-
iment.

Bit stream Generation Section 120

[0120] On the basis of the input selection point infor-
mation, the bit stream generation section 120 of Modifi-
cation 2 of the second embodiment generates, for each
frame, a bit stream for a fixed terminal to be output to
each fixed communication terminal apparatus 200-m and
a bit stream for a mobile terminal to be output to each
mobile communication terminal apparatus 300-n by us-
ing the input fixed terminal sending bit stream and the
input mobile terminal sending bit stream, and outputs the
bit stream, as with the bit stream generation section 120
according to the second embodiment. It should be noted
that when the selection point information is information
named "Fix-Mi", the bit stream generation section 120 of
Modification 2 of the second embodiment generates, for
each fixed communication terminal apparatus 200-melse
(melse is an integer from 1 to M and is different from M1)
other than the fixed communication terminal apparatus
200-M1, a bit stream for a fixed terminal including only
the extension code CFEM1 included in the fixed terminal
sending bit stream output by the fixed communication
terminal apparatus 200-M1 as a code representing a
sound signal and a control code representing that the
code information is "information representing that a code
included in a code string representing a sound signal is
one extension code", and outputs the bit stream to each
fixed transmission path 400-melse to which each fixed
communication terminal apparatus 200-melse is connect-
ed.

Control Information Analysis Section 221-m

[0121] When the code information represented by the
control code included in the input bit stream for a fixed
terminal is "information representing that a code included
in a code string representing a sound signal is one ex-
tension code", the control information analysis section
221-m of Modification 2 of the second embodiment out-
puts code information represented by the control code
included in the input bit stream for a fixed terminal, and
one extension code that is a code representing a sound
signal included in the input bit stream for a fixed terminal.
In the case other than the above-mentioned case, that
is, when the code information represented by the control
code included in the input bit stream for a fixed terminal

is information other than "information representing that
a code included in a code string representing a sound
signal is one extension code", the control information
analysis section 221-m of Modification 2 of the second
embodiment performs the same operation as the control
information analysis section 221-m according to the sec-
ond embodiment.

Decoding Section 222-m

[0122] When the input code information is "information
representing that a code included in a code string repre-
senting a sound signal is one extension code", the de-
coding section 222-m of Modification 2 of the second
embodiment obtains two decoded digital sound signals
by decoding the input extension code by the above-de-
scribed third decoding scheme, and outputs the signals.
In the case other than the above-mentioned case, that
is, when the input code information is information other
than "information representing that a code included in a
code string representing a sound signal is one extension
code ", the decoding section 222-m of Modification 2 of
the second embodiment performs the same operation as
the decoding section 222-m according to the second em-
bodiment.

Third Embodiment

[0123] In the first embodiment, the extension code ob-
tained by the coding section of the fixed communication
terminal apparatus is a code that cannot obtain any of
decoded digital sound signals of two channels when us-
ing only the extension code, but can obtain both of the
decoded digital sound signals of the two channels when
used together with a monaural code, whereas in the sec-
ond embodiment, the code is a code that can obtain both
of decoded digital sound signals of two channels even
when only the extension code is used without using a
monaural code. Here, one of the extension code accord-
ing to the first embodiment and the extension code ac-
cording to the second embodiment may be selected for
each frame. This aspect is described as the third embod-
iment.
[0124] The configuration of the multipoint phone con-
nection system 10 according to the third embodiment and
the configuration of each apparatus included in the
multipoint phone connection system 10 according to the
third embodiment are the same as the configuration of
the multipoint phone connection system 10 and each ap-
paratus included in the multipoint phone connection sys-
tem 10 according to the first embodiment and the second
embodiment. The differences between the third embod-
iment and the first embodiment are described below.

Coding Section 212-m

[0125] For each frame, the coding section 212-m ac-
cording to the third embodiment obtains a monaural code

51 52 



EP 3 913 623 A1

28

5

10

15

20

25

30

35

40

45

50

55

by coding a mixed signal of digital sound signals of two
channels input from the sound pickup section 211-m by
the above-described first coding scheme, and outputs
the obtained monaural code to the control information
granting section 213-m of the sound signal fixed trans-
mission side unit 210-m as in the coding section 212-m
according to the first embodiment and the second em-
bodiment.
[0126] In addition, the coding section 212-m according
to the third embodiment outputs, to the control informa-
tion granting section 213-m of the sound signal fixed
transmission side unit 210-m, an extension code includ-
ing a code representing information corresponding to a
difference between input digital sound signals of two
channels, or an extension code obtained by stereo-cod-
ing an input digital sound signals of two channels by the
above-described third coding scheme.
[0127] For example, the coding section 212-m accord-
ing to the third embodiment obtains a monaural code by
coding a mixed signal of the input digital sound signals
of two channels by the above-described first coding
scheme, and obtains a provisional decoded digital sound
signal by decoding the monaural code by the first decod-
ing scheme, and, obtains a first provisional extension
code by coding the information corresponding to a differ-
ence between the input digital sound signals of two chan-
nels by the above-described second coding scheme, ob-
tains decoding information corresponding to the differ-
ence by decoding the first provisional extension code by
the second decoding scheme, and, with the provisional
decoded digital sound signal and the decoding informa-
tion corresponding to the difference, obtains first provi-
sional decoded digital sound signals of two channels by
regarding the provisional decoded digital sound signal
as a mixed signal of the first decoded digital sound signals
of two channels, and regarding the decoding information
corresponding to the difference as information corre-
sponding to the difference between the first provisional
decoded digital sound signals of two channels to thereby
obtain first provisional decoded digital sound signals of
two channels.
[0128] In addition, the coding section 212-m obtains a
second provisional extension code by coding digital
sound signals of two channels by the above-described
third coding scheme, and obtains a second provisional
decoded digital sound signals of two channels by decod-
ing the obtained second provisional extension code by
the third decoding scheme. Then, the coding section 212-
m outputs, as an extension code, a provisional extension
code corresponding to the smaller of coding distortion
determined by the input digital sound signals of two chan-
nels and the first provisional decoded digital sound sig-
nals of two channels, and coding distortion determined
by the input digital sound signals of two channels and
the second provisional decoded digital sound signals of
two channels. In addition, for example, by obtaining an
estimated value of the coding distortion of the first provi-
sional decoded digital sound signal as first estimated

coding distortion, and obtaining an estimated value of
the coding distortion of the second provisional decoded
digital sound signal as second estimated coding distor-
tion, the coding section 212-m according to the third em-
bodiment obtains an extension code by performing a cod-
ing process on the smaller of the first estimated coding
distortion and the second estimated coding distortion,
and outputs the extension code.
[0129] In addition, for example, by obtaining the first
provisional extension code by coding the information cor-
responding to a difference between the input digital
sound signals of two channels by the above-described
second coding scheme, and obtaining the second provi-
sional extension code by stereo-coding the input digital
sound signals of two channels by the above-described
third coding scheme, the coding section 212-m according
to the third embodiment selects one of the first provisional
extension code and the second provisional extension
code that has a smaller code amount, and outputs the
selected code as an extension code. In addition, for ex-
ample, by obtaining, as a first estimated code amount,
the estimated value of the code amount of the extension
code obtained by coding the information corresponding
to a difference between the input digital sound signals of
two channels by the above-described second coding
scheme, and obtaining, as a second estimated code
amount, the estimated value of the code amount of the
extension code obtained by stereo-coding the input dig-
ital sound signals of two channels by the above-de-
scribed third coding scheme, the coding section 212-m
according to the third embodiment obtains an extension
code by performing a coding process on the smaller of
the first estimated code amount and the second estimat-
ed code amount, and outputs the extension code.
[0130] In addition, for example, the coding section 212-
m according to the third embodiment operates to obtain
an extension code including a code representing infor-
mation corresponding to a difference between the input
digital sound signals of two channels in accordance with
a result of analyzation of the input digital sound signals
of two channels, or obtain an extension code by stereo-
coding the input digital sound signals of two channels by
the above-described third coding scheme, and outputs
the obtained extension code. In addition, for example,
under the control of a control section (not illustrated) of
the fixed communication terminal apparatus 200-m, the
coding section 212-m according to the third embodiment
operates to obtain an extension code including the code
representing information corresponding to a difference
between the input digital sound signals of two channels,
or obtain an extension code by stereo-coding the input
digital sound signals of two channels by the above-de-
scribed third coding scheme, and outputs the obtained
extension code.
[0131] Further, the coding section 212-m according to
the third embodiment obtains information that identifies
whether the output extension code is an extension code
including a code representing information corresponding
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to a difference between the input digital sound signals of
two channels, or an extension code obtained by stereo-
coding the input digital sound signals of two channels by
the above-described third coding scheme, and outputs
the information to the control information granting section
213-m.

Control Information Granting Section 213-m

[0132] When a code representing a sound signal is a
monaural code and an extension code, the control infor-
mation granting section 213-m of third embodiment out-
puts control code representing code information includ-
ing not only "information representing that a code includ-
ed in a code string representing a sound signal is a pair
of a monaural code and an extension code", but also
information that identifies which of the above-described
extension codes is the extension code, that is, "informa-
tion that identifies whether the extension code is an ex-
tension code including a code representing information
corresponding to difference, or is an extension code ob-
tained by the third coding scheme".

Decoding Section 222-m

[0133] The decoding section 222-m according to the
third embodiment performs the process of the above-
described case A of the decoding section 222-m accord-
ing to the first embodiment in a case where the input code
information is "information representing that a code in-
cluded in a code string representing a sound signal is a
pair of a monaural code and an extension code", and the
"information that identifies whether the extension code
is an extension code including a code representing infor-
mation corresponding to difference, or is an extension
code obtained by the third coding scheme" or performs
the process of the above-described case A’ of the de-
coding section 222-m according to the second embodi-
ment in a case where the input code information is "in-
formation representing that a code included in a code
string representing a sound signal is a pair of a monaural
code and an extension code", and "information that iden-
tifies whether the extension code is an extension code
including a code representing information corresponding
to difference, or is an extension code obtained by the
third coding scheme".
[0134] In other cases, that is, when the input code in-
formation is information other than "information repre-
senting that a code included in a code string representing
a sound signal is a pair of a monaural code and an ex-
tension code", the decoding section 222-m according to
the third embodiment operates as with the decoding sec-
tion 222-m according to the first embodiment and the
second embodiment.

Note that the third embodiment may be modified as with 
Modification 1 or Modification 2 of the second embodi-
ment.

Other Embodiments

Number of Terminal Apparatuses in Configuration in 
Which Point Selection Section Selects up to Two Points

[0135] For the sake of simplicity of description, the
above-mentioned embodiments are described with an
example in which the multipoint phone connection sys-
tem includes two or more fixed communication terminal
apparatuses and two or more mobile communication ter-
minal apparatuses. However, the number of the terminal
apparatuses included in the multipoint phone connection
system according to the above-mentioned embodiments
is not limited thereto, and it suffices that the multipoint
phone connection system according to the above-men-
tioned embodiments includes one or more fixed commu-
nication terminal apparatuses and one or more mobile
communication terminal apparatuses such that the total
number of fixed communication terminal apparatuses
and mobile communication terminal apparatuses is three
or more. That is, it suffices in the multipoint phone con-
nection system of the above-mentioned embodiments,
M ≥ 1, N ≥ 1, and M + N ≥ 3.
[0136] It should be noted that, when M is 1, that is,
when the multipoint phone connection system includes
one fixed communication terminal apparatus and two or
more mobile communication terminal apparatuses, no
two points selected by the point selection section 110 of
the multipoint control unit 100 can be both fixed commu-
nication terminal apparatuses. Thus, the point selection
information output by the point selection section 110 can-
not be the case 3, and the point selection information
output by the point selection section 110 is any of the
cases 1, 2, 4 and 5. In addition, in this case, when the
fixed communication terminal apparatus is included in
the points selected by the point selection section 110,
the points that are not selected by the point selection
section 110 cannot include the fixed communication ter-
minal apparatus, and so the bit stream generation section
120 of the multipoint control unit 100 cannot output the
bit stream of the second pattern when the point selection
information is the information of the case 1, and cannot
output the bit stream of the third pattern when the point
selection information is the information of the case 4,
whereas the bit stream generation section 120 outputs
the bit streams of the first pattern and the third pattern
when the point selection information is the information of
the case 1, and outputs the bit streams of the first, second
and fourth patterns when the point selection information
is the information of the case 4. In addition, in this case,
a decoding section 222-1 of a sound signal fixed recep-
tion side unit 220-1 of the fixed communication terminal
apparatus 200-1 cannot perform the process of the
above-described case A, but the decoding section 222-1
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performs the process of any of the cases B to D.
[0137] In addition, when N is 1, that is, when the
multipoint phone connection system includes two or more
fixed communication terminal apparatuses and one mo-
bile communication terminal apparatus, no two points se-
lected by the point selection section 110 of the multipoint
control unit 100 can be both mobile communication ter-
minal apparatuses. Thus, the point selection information
output by the point selection section 110 cannot be the
case 5, and the point selection information output by the
point selection section 110 is any of the cases 1 to 4. In
addition, in this case, when the mobile communication
terminal apparatus is included in the points selected by
the point selection section 110, the points that are not
selected by the point selection section 110 cannot include
the mobile communication terminal apparatus, and so
the bit stream generation section 120 of the multipoint
control unit 100 cannot output the bit stream of the second
pattern when the point selection information is the infor-
mation of the case 2, and cannot output the bit stream
of the fourth pattern when the point selection information
is the information of the case 4, and outputs the bit
streams of the first pattern and the third pattern when the
point selection information is the information of the case
2, and outputs the bit streams of the first pattern, the
second pattern and the third pattern when the point se-
lection information is the information of the case 4.

Number of Points Selected by Point Selection Section

[0138] In addition, for the sake of simplicity of descrip-
tion, the above-mentioned embodiments are described
with an example in which the point selection section 110
of the multipoint control unit 100 selects one or two points.
However, the number of points selected by the point se-
lection section 110 is not limited thereto, and three or
more points may be selected as long as the monaural
code obtained by the above-described first coding
scheme falls within a range of the communication capac-
ity for real-time transmission through the transmission
path for a voice line of a fixed phone. That is, it suffices
that the point selection section 110 of the multipoint con-
trol unit 100 selects up to K (K is an integer of 2 or greater)
points. In this case, the bit stream generation section 120
of the multipoint control unit 100, each fixed communi-
cation terminal apparatus 200-m, and each mobile com-
munication terminal apparatus 300-n operate as follows.
[0139] Communication Terminal Apparatus Having a
Value of 0 for the Number of Selected Points Other than
the Point of the Communication Terminal Apparatus it-
self, and Operation of Bit stream Generation Section for
that Communication Terminal Apparatus When the
number of selected points is one (i.e., K is 1), the terminal
apparatus of the selected point has a value of 0 for the
number of selected points other than the point of the ter-
minal apparatus itself. The bit stream generation section
120 of the multipoint control unit 100 does not output a
code string representing a sound signal to the commu-

nication terminal apparatus having a value of 0 for the
number of selected points other than the point of the com-
munication terminal apparatus itself as described above
in the first embodiment. The communication terminal ap-
paratus having a value of 0 for the number of selected
points other than the point of the communication terminal
apparatus itself does not decode a code string represent-
ing a sound signal, and does not obtain a decoded sound
signal as described above in the first embodiment.
[0140] Fixed Communication Terminal Apparatus
Having a Value of 1 for the Number of Selected Points
Other than the Point of Fixed Communication Terminal
Apparatus itself, and Operation of Bit stream Generation
Section for that Fixed Communication Terminal Appara-
tus When the number of the selected points is two (i.e.,
K is 2), the terminal apparatus of each selected point has
a value of 1 for the number of selected points other than
the point of terminal apparatus itself. In addition, when
the number of selected points is one (i.e., K is 1), the
terminal apparatus of each unselected point has a value
of 1 for the number of selected points other than the un-
selected point itself.
[0141] The bit stream generation section 120 of the
multipoint control unit 100 generates and outputs the bit
stream including , at least a monaural code of the select-
ed point as a code representing a sound signal for the
fixed communication terminal apparatus having a value
of 1 for the number of selected points other than the point
of the terminal apparatus itself as described above in the
first embodiment, and, including the extension code of
the selected point as a code representing a sound signal
when there is an extension code of the selected point.
[0142] Specifically, to the fixed communication termi-
nal apparatus having a value of 1 for the number of se-
lected points other than the point of the terminal appara-
tus itself, the bit stream generation section 120 of the
multipoint control unit 100 generates and outputs a bit
stream including a monaural code and an extension code
of the selected point as a code representing a sound
signal when the selected point is a fixed communication
terminal apparatus, and generates and outputs a bit
stream including a monaural code of the selected point
as a code representing a sound signal when the selected
point is a mobile communication terminal apparatus. The
decoding section of the fixed communication terminal ap-
paratus having a value of 1 for the number of selected
points other than the point of the terminal apparatus itself
obtains a decoded sound signal of the selected point by
decoding a monaural code of the selected point, and de-
coding an extension code of the selected point when
there is an extension code of the selected point as de-
scribed above in the first embodiment.
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Mobile Communication Terminal Apparatus Having a 
Value of 1 for the Number of Selected Points Other than 
the Point of the Mobile Communication Terminal Appa-
ratus itself, and Operation of Bit stream Generation Sec-
tion for that Mobile Communication Terminal Apparatus

[0143] When the number of the selected points is two
(i.e., K is 2), the terminal apparatus of each selected point
has a value of 1 for the number of selected points other
than the point of terminal apparatus itself. In addition,
when the number of selected points is one (i.e., K is 1),
the terminal apparatus of each unselected point has a
value of 1 for the number of selected points other than
the unselected point itself. The bit stream generation sec-
tion 120 of the multipoint control unit 100 generates and
outputs, to the mobile communication terminal apparatus
having a value of 1 for the number of selected points
other than the point of the mobile communication terminal
apparatus itself, a bit stream including a monaural code
of the selected point as a code representing a sound
signal as described above in the first embodiment. The
decoding section of the mobile communication terminal
apparatus having a value of 1 for the number of selected
points other than the point of the mobile communication
terminal apparatus itself obtains a decoded sound signal
of the selected point by decoding a monaural code of the
selected point as described above in the first embodi-
ment.

Fixed Communication Terminal Apparatus Having a val-
ue of 2 or more for the Number of the Fixed Communi-
cation Terminal Apparatus itself, and Operation of Bit 
stream Generation Section for that Fixed Communication 
Terminal Apparatus

[0144] When the number of the selected points is three
or more (i.e., K is equal to or greater than 3), the terminal
apparatus of each selected point has a value of 2 or more
for the number of selected points other than the point of
the terminal apparatus itself. In addition, when the
number of the selected points is two or more (i.e., K is
equal to or greater than 2), the terminal apparatus of each
unselected point has a value of 2 or more for the number
of selected points other than the unselected point itself.
The bit stream generation section 120 of the multipoint
control unit 100 generates and outputs, to the fixed com-
munication terminal apparatus where the number of se-
lected points other than the own point is two or more, a
bit stream for a fixed terminal including k monaural codes
included in sending bit streams output by the two or more
(k, which is an integer from 2 to K) selected communica-
tion terminal apparatuses as codes representing a sound
signal, and a control code representing that the code in-
formation is "information representing that a code includ-
ed in a code string representing a sound signal is k mon-
aural codes". The control information analysis section of
the sound signal fixed reception side unit of the fixed
communication terminal apparatus having a value of 2

or more for the number of selected points other than the
point of the fixed communication terminal apparatus itself
outputs, to the decoding section, code information that
is "information representing that a code included in a
code string representing a sound signal is k monaural
codes" and k monaural codes. The decoding section of
the sound signal fixed reception side unit of the fixed
communication terminal apparatus having a value of 2
or more for the number of selected points other than the
point of the fixed communication terminal apparatus itself
obtains k decoded digital sound signals by decoding each
of the input k monaural codes by the above-described
first decoding scheme, and outputs the signals. Note that
the playback section of the sound signal fixed reception
side unit of each fixed communication terminal apparatus
may include up to K DA conversion sections and up to K
speakers.
[0145] Mobile Communication Terminal Apparatus
Having a Value of 2 or more for the Number of Selected
Points Other than the Point of the Mobile Communication
Terminal Apparatus itself, and Operation of Bit stream
Generation Section for that Mobile Communication Ter-
minal Apparatus
[0146] When the number of the selected points is three
or more (i.e., K is equal to or greater than 3), the terminal
apparatus of each selected point has a value of 2 or more
for the number of selected points other than the point of
the terminal apparatus itself. In addition, when the
number of the selected points is two or more (i.e., K is
equal to or greater than 2), the terminal apparatus of each
unselected point has a value of 2 or more for the number
of selected points other than the unselected point itself.
[0147] For the mobile communication terminal appa-
ratus having a value of 2 or more for the number of se-
lected points other than the mobile communication ter-
minal apparatus itself, the bit stream generation section
120 of the multipoint control unit 100 obtains k decoded
digital sound signals by decoding each monaural code
included in bit streams output by the two or more (k, which
is an integer from 2 to K) selected communication termi-
nal apparatuses, and obtains a mixed digital sound signal
by mixing the obtained k decoded digital sound signals
obtains a monaural code by coding the mixed digital
sound signal by the above-described first coding
scheme, and generates and outputs a bit stream for a
mobile terminal including the one monaural code ob-
tained from the mixed digital sound signal as a code rep-
resenting a sound signal. The decoding section of the
mobile communication terminal apparatus having a value
of 2 or more for
the number of selected points other than the mobile com-
munication terminal apparatus itself obtains one decod-
ed digital sound signal by decoding the one monaural
code by the above-described first decoding scheme, and
outputs the signal.
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Number of Terminal Apparatuses in Configuration in 
which Point Selection Section Selects K Points

[0148] As is clear from the above two descriptions, it
suffices that when K (K is an integer of 2 or greater) is
set as the number with which the monaural code obtained
by the above-described first coding scheme falls within
the range of the communication capacity for real-time
transmission through the transmission path for a voice
line of a fixed phone, the multipoint phone connection
system has a configuration in which the point selection
section 110 of the multipoint control unit 100 selects up
to K points, including one or more fixed communication
terminal apparatuses and one or more mobile commu-
nication terminal apparatuses such that the total number
of fixed communication terminal apparatuses and mobile
communication terminal apparatuses is K + 1 or more.
That is, it suffices that in the multipoint phone connection
system of the above-mentioned embodiments, M ≥ 1, N
≥ 1, and M + N ≥ K + 1.
[0149] Number of Channels of Sound Signal of Fixed
Communication Terminal Apparatus In addition, for the
sake of simplicity of description, the above-mentioned
embodiments are described with an example in which
the sound signal fixed transmission side unit 210-m of
the fixed communication terminal apparatus 200-m ob-
tains and outputs a bit stream including a code corre-
sponding to digital sound signals of two channels. How-
ever, the number of channels is not limited thereto as
long as two or more channels are provided. When the
number of channels is set to C (C is an integer of 2 or
greater), in this case, it suffices that the sound pickup
section 211-m of the sound signal fixed transmission side
unit 210-m of the fixed communication terminal appara-
tus 200-m includes C microphones and C AD conversion
sections, and it suffices that, for each frame, the coding
section 212-m of the sound signal fixed transmission side
unit 210-m of the fixed communication terminal appara-
tus 200-m obtains a monaural code by coding a mixed
signal of digital sound signals of C channels input from
the sound pickup section 211-m by the predetermined
first coding scheme, and obtains an extension code in-
cluding a code representing information corresponding
to a difference between the input digital sound signals of
C channels. It suffices that, in this case, instead of the
above-described case A, the decoding section 222-m of
the sound signal fixed reception side unit 220-m of the
fixed communication terminal apparatus 200-m obtains
a provisional decoded digital sound signal by decoding
the input monaural code by the predetermined first de-
coding scheme, and obtains decoded difference infor-
mation from a code representing information correspond-
ing to a difference included in the input extension code,
then obtains, from the obtained provisional decoded dig-
ital sound signal and the obtained decoded difference
information, C decoded digital sound signals by regard-
ing the provisional decoded digital sound signal as C de-
coded digital sound signals mixed signal, and regarding

the decoded difference information as information corre-
sponding to the difference between C decoded digital
sound signals and outputs the C decoded digital sound
signals. In addition, when the input extension code in-
cludes not only a difference code that is a code repre-
senting information corresponding to the difference, but
also an error code, it suffices that the decoding section
222-m further obtains decoded error information from an
error code included in the input extension code, obtains
C decoded digital sound signals, from the provisional de-
coded digital sound signal, the decoded error information
and the decoded difference information, by regarding the
provisional decoded digital sound signal as a mixed sig-
nal of C decoded sound signals, regarding the decoded
error information as information corresponding to an error
of the provisional decoded digital sound signal, and re-
garding the decoded difference information as informa-
tion corresponding to the difference between C decoded
digital sound signals and outputs the C decoded digital
sound signals. In addition, in the above-mentioned cas-
es, the playback section 223-m of the sound signal fixed
reception side unit 220-m of the fixed communication ter-
minal apparatus 200-m may include up to C DA conver-
sion sections and up to C speakers. Note that when cod-
ing the information corresponding to a difference be-
tween the input digital sound signals of C channels, the
coding section 212-m obtains a code representing infor-
mation corresponding to the difference by coding infor-
mation corresponding to the difference between chan-
nels of input digital sound signals of C channels by the
predetermined second coding scheme, and includes the
code in the extension code so that the decoding section
222-m may obtain decoded difference information by de-
coding the code representing the information corre-
sponding to the difference included in the input extension
code by the predetermined second decoding scheme.
As the second decoding scheme and the second coding
scheme, a multichannel decoding scheme (ISO/IEC
14496-3 11.6.8.1.2) of MPEG-4 ALS standard and a
processing technique used in a coding scheme corre-
sponding to that scheme may be used, for example. Note
that the information corresponding to a difference be-
tween channels of digital sound signals of C channels is
waveform information representing a difference between
digital sound signals of C channels, a feature parameter
representing a difference between digital sound signals
of C channels or the like as in the above-described first
embodiment.

Program and Recording Medium

[0150] The process of each section of the first commu-
nication network terminal apparatus 200-m, the second
communication network terminal apparatus 300-n, and
the multipoint control unit 100 may be implemented by a
computer. In other words, the process of each step of a
coding method that is a coding side method correspond-
ing to the first communication network terminal apparatus
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200-m, and a decoding method that is a decoding side
method corresponding to the first communication net-
work terminal apparatus 200-m may be implemented by
a computer. In addition, the process of each step of the
method corresponding to the second communication net-
work terminal apparatus 300-n may be implemented by
a computer. In addition, the process of each step of the
multipoint control method corresponding to the multipoint
control unit 100 may be implemented by a computer. In
this case, the process of each step is described by a
program. Then, by implementing this program by a com-
puter, the process of each step is implemented by the
computer.
[0151] Each program in which the processing details
are described may be recorded in a computer-readable
recording medium. The computer-readable recording
medium can be any type of medium such as a magnetic
recording device, an optical disc, a magneto-optical re-
cording medium, or a semiconductor memory.
[0152] The processing of each part may be composed
by causing the computer to execute a predetermined pro-
gram on the computer, or at least a part of the processing
may be implemented in the form of hardware.
[0153] It is needless to say that the present disclosure
can appropriately be modified without departing from the
gist of the present disclosure.

Claims

1. A multipoint control method in a multipoint control
unit to which one or more first communication net-
work terminal apparatuses and one or more second
communication network terminal apparatuses are
connected through a communication path, the
number of points at which the one or more first com-
munication network terminal apparatuses are locat-
ed being M (M is an integer of 1 or greater), the
number of points at which the one or more second
communication network terminal apparatuses are lo-
cated being N (N is an integer of 1 or greater, M + N
is K + 1 or greater, K is an integer of 2 or more), the
method comprising:

a point selecting step of, for a predetermined
time period, selecting, by the multipoint control
unit, up to K points from among M points at which
the one or more first communication network ter-
minal apparatuses are located and N points at
which the one or more second communication
network terminal apparatuses are located, a bit
stream input from each first communication net-
work terminal apparatus to the multipoint control
unit through the communication path being a bit
stream including, as codes representing a
sound signal, a monaural code obtained by cod-
ing a mixed signal of sound signals of two or
more channels input to the first communication

network terminal apparatus by a first coding
scheme and an extension code including a code
representing information corresponding to a dif-
ference between the input sound signals be-
tween two or more channels, and a bit stream
input from each second communication network
terminal apparatus to the multipoint control unit
through the communication path being a bit
stream including, as a code representing a
sound signal, a monaural code obtained by cod-
ing a sound signal of one channel input to the
second communication network terminal appa-
ratus by the first coding scheme; and
a bit stream generating step of generating and
outputting, by the multipoint control unit, a first
bit stream as a second bit stream for a selected
first communication network terminal apparatus
of the one or more first communication network
terminal apparatuses that has two or more se-
lected points other than a point of the selected
first communication network terminal apparatus
itself, the first bit stream including, as codes rep-
resenting a sound signal, a monaural code of
the two or more selected points other than a
point of the selected first communication net-
work terminal apparatus itself.

2. The multipoint control method according to claim 1,
wherein, in the bit stream generating step, a third bit
stream is further generated and output as a fourth
bit stream for a selected first communication network
terminal apparatus of the one or more first commu-
nication network terminal apparatuses that has a sin-
gle selected point other than the point of the selected
first communication network terminal apparatus it-
self, the third bit stream including, as codes repre-
senting a sound signal, a monaural code of the single
selected point other than the point of the selected
first communication network terminal apparatus it-
self, and when there is an extension code for the
single selected point other than the point of the se-
lected first communication network terminal appara-
tus itself, the third bit stream including the extension
code also.

3. The multipoint control method according to claim 1
or 2, wherein, in the bit stream generating step, a
fifth bit stream is further generated and output as a
sixth bit stream for a selected second communication
network terminal apparatus of the one or more sec-
ond communication network terminal apparatuses
that has a single selected point other than the point
of the selected second communication network ter-
minal apparatus itself, the fifth bit stream including,
as a code representing a sound signal, a monaural
code of the single selected point other than the point
of the selected second communication network ter-
minal apparatus itself.
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4. The multipoint control method according to any one
of claims 1 to 3, wherein, in the bit stream generating
step, a seventh bit stream is generated and output
as a eighth bit stream for a second communication
network apparatus of the one or more second com-
munication network terminal apparatuses that has
two or more selected points other than the point of
the selected second communication network termi-
nal apparatus itself, by obtaining two or more decod-
ed sound signals by decoding monaural codes of the
two or more selected points by a first decoding
scheme corresponding to the first coding scheme,
obtaining a mixed sound signal by mixing the ob-
tained two or more decoded selected sound signals,
and obtaining a monaural code by coding the ob-
tained mixed sound signal by the first coding
scheme, the seventh bit stream including, as a code
representing a sound signal, the monaural code ob-
tained from the mixed sound signal.

5. A multipoint control unit to which one or more first
communication network terminal apparatuses and
one or more second communication network termi-
nal apparatuses are connected through a communi-
cation path, the number of points at which the one
or more first communication network terminal appa-
ratuses are located being M (M is an integer of 1 or
greater), the number of points at which the one or
more second communication network terminal ap-
paratuses are located being N (N is an integer of 1
or greater, M + N is K + 1 or greater, K is an integer
of 2 or more), the multipoint control unit comprising:

a point selection section configured to, for a pre-
determined time period, select up to K points
from among M points at which the one or more
first communication network terminal appara-
tuses are located and N points at which the one
or more second communication network termi-
nal apparatuses are located, a bit stream input
from each first communication network terminal
apparatus to the multipoint control unit through
the communication path being a bit stream in-
cluding, as codes representing a sound signal,
a monaural code obtained by coding a mixed
signal of sound signals of two or more channels
input to the first communication network terminal
apparatus by a first coding scheme and an ex-
tension code including a code representing in-
formation corresponding to a difference be-
tween the input sound signals between two or
more channels, and a bit stream input from each
second communication network terminal appa-
ratus to the multipoint control unit through the
communication path being a bit stream includ-
ing, as a code representing a sound signal, a
monaural code obtained by coding a sound sig-
nal of one channel input to the second commu-

nication network terminal apparatus by the first
coding scheme; and
a bit stream generation section configured to
generate and output a first bit stream as a sec-
ond bit stream for a selected first communication
network terminal apparatus of the one or more
first communication network terminal appara-
tuses that has two or more selected points other
than a point of the selected first communication
network terminal apparatus itself, the first bit
stream including, as codes representing a
sound signal, a monaural code of the two or
more selected points other than a point of the
selected first communication network terminal
apparatus itself.

6. The multipoint control unit according to claim 5,
wherein the bit stream generation section further
generates and outputs a third bit stream as a fourth
bit stream for a selected first communication network
terminal apparatus of the one or more first commu-
nication network terminal apparatuses that has a sin-
gle selected point other than the point of the selected
first communication network terminal apparatus it-
self, the third bit stream including, as codes repre-
senting a sound signal, a monaural code of the single
selected point other than the point of the selected
first communication network terminal apparatus it-
self, and when there is an extension code for the
single selected point other than the point of the se-
lected first communication network terminal appara-
tus itself, the bit stream including the extension code
also.

7. The multipoint control unit according to claim 5 or 6,
wherein the bit stream generation section further
generates and outputs a fifth bit stream as a sixth bit
stream for a selected second communication net-
work terminal apparatus of the one or more second
communication network terminal apparatuses that
has a single selected point other than the point of
the selected second communication network termi-
nal apparatus itself, the fifth bit stream including, as
a code representing a sound signal, a monaural code
of the single selected point other than the point of
the selected second communication network termi-
nal apparatus itself.

8. The multipoint control unit according to any one of
claims 5 to 7, wherein, the bit stream generation sec-
tion further generates and outputs a seventh bit
stream as a eighth bit stream for a second commu-
nication network apparatus of the one or more sec-
ond communication network terminal apparatuses
that has two or more selected points other than the
point of the selected second communication network
terminal apparatus itself, by obtaining two or more
decoded sound signals by decoding monaural codes

65 66 



EP 3 913 623 A1

35

5

10

15

20

25

30

35

40

45

50

55

of the two or more selected points by a first decoding
scheme corresponding to the first coding scheme,
obtaining a mixed sound signal by mixing the ob-
tained two or more decoded selected sound signals,
and obtaining a monaural code by coding the ob-
tained mixed sound signal by the first coding
scheme, the seventh bit stream including, as a code
representing a sound signal, the monaural code ob-
tained from the mixed sound signal.

9. A program which causes a computer to execute each
step of the multipoint control method according to
any one of claim 1 to 4.
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