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application Ser. No. 15/442,787, filed Feb. 27, 2017, which 
is a continuation Application of U.S. application Ser. No. 
15/041,570, filed Feb. 11, 2016 (now U.S. Pat. No. 9,621, 
848), which is a divisional Application of U.S. application 
Ser. No. 13/989,665, filed May 24, 2013 (now U.S. Pat. No. 
9,307,197), which is a National Stage application of PCT/ 
JP2012/55011, filed Feb. 22, 2012, and claims priority to 
Japanese Priority Application No. 2011-236251 filed Oct. 
27, 2011, and Japanese Priority Application No. 2011-
042365 filed Feb. 28, 2011. The entire contents of the 
above-identified applications are incorporated herein by 
reference. 

TECHNICAL FIELD 

The present invention relates to a transmission manage-
ment apparatus, for example, to a transmission management 
apparatus that manages transmission states of transmission 
terminals used in a remote conference system with which a 
remote conference is held through a network. 

BACKGROUND ART 

Remote conference systems realize situations similar to 
actual conferences as follows. Images and sounds are col-
lected by imaging attendees and collecting utterances of the 
attendees in conference rooms where remote conferences are 
held. The collected images and sounds are converted into 
digital data and transmitted by transmission terminals on one 
side to other transmission terminals on the other parties' 
side. The images are displayed on displays such as video 
screens and the sounds are output from speakers in confer-
ence rooms on the other parties' side. 

In an example of such remote conference systems, a 
remote conference can be realized among a plurality of sites 
by a relaying apparatus that is coupled to all of the trans-
mission terminals attending the conference and controls 
delivery of image data and sound data to each transmission 
terminal. 

Generally, in a remote conference held among sites, a 
display screen of the transmission terminal is divided into 
the number of transmission terminals attending the confer-
ence and images transmitted from other transmission termi-
nals are displayed in the divided areas on the display screen 
so as to know who is attending the conference through other 
transmission terminals during the conference (e.g., refer to 
Japanese Patent No. 3308563). 

Such a conventional technique, however, has a problem in 
that users who use the respective transmission terminals 
cannot grasp which transmission terminal is attending the 
conference when the number of transmission terminals 
attending the conference increases because the division 
number of the display screen is increased and thus a display 
area for displaying an image transmitted from each trans-
mission terminal is reduced. 

Therefore, there is a need for a transmission management 
apparatus that enables users who use respective transmission 
terminals to grasp which transmission terminal is attending 
a conference regardless of the number of transmission 
terminals attending the conference. 

DISCLOSURE OF INVENTION 

It is an object of the present invention to at least partially 
solve the problems in the conventional technology. 

2 
According to an embodiment, there is provided a trans-

mission management apparatus for managing transmission 
states of a plurality of transmission terminals including a 
first transmission terminal and a second transmission termi-

5 nal. The transmission management apparatus includes a 
terminal management table storage unit configured to store 
therein a terminal management table in which terminal 
information including an identifier and an identification 
name of each of the transmission terminals is managed; a 

10 receiving unit configured to receive a terminal information 
request signal from the first transmission terminal, the 
terminal information request signal indicating a request for 
information for identifying the second transmission termi-
nal, the first transmission terminal and the second transmis-

15 sion terminal being in transmission therebetween; a terminal 
state acquisition unit configured to acquire the information 
for identifying the second transmission terminal from the 
terminal management table in response to the terminal 
information request signal; and a transmitting unit config-

20 ured to transmit the information acquired by the terminal 
state acquisition unit to the first transmission terminal. 

According to another embodiment, there is provided a 
transmission terminal that includes a transmitting unit con-
figured to transmit a terminal information request signal to 

25 a transmission management apparatus for managing trans-
mission states of a plurality of transmission terminals 
through a network, the terminal information request signal 
indicating a request for information for identifying at least 
one of the transmission terminals, the transmission terminal 

30 and the at least one of the transmission terminals being in 
transmission therebetween; a receiving unit configured to 
receive the information that is transmitted from the trans-
mission management apparatus in response to the terminal 
information request signal; and a display control unit con-

35 figured to cause a display unit to display the information 
received by the receiving unit. 

According to still another embodiment, there is provided 
a transmission system that includes a plurality of transmis-
sion terminals each according to the transmission terminal 

40 according to the above embodiment; and the transmission 
management apparatus according to the above embodiment. 

According to still another embodiment, there is provided 
a transmission management method for managing transmis-
sion states of a plurality of transmission terminals including 

45 a first transmission terminal and a second transmission 
terminal using a transmission management apparatus. The 
transmission management method includes receiving a ter-
minal information request signal from the first transmission 
terminal, the terminal information request signal indicating 

so a request for information for identifying the second trans-
mission terminal, the first transmission terminal and the 
second transmission terminal being in transmission therebe-
tween; acquiring the information for identifying the second 
transmission terminal from a terminal management table in 

55 which terminal information including an identifier and an 
identification name of each of the transmission terminals is 
managed, in response to the terminal information request 
signal, the terminal management table being stored in a 
recording medium; and transmitting the acquired informa-

60 tion to the first transmission terminal. 
According to still another embodiment, there is provided 

a transmission terminal control method using a transmission 
terminal. The transmission terminal control method includes 
transmitting a terminal information request signal to a 

65 transmission management apparatus for managing transmis-
sion states of a plurality of transmission terminals through a 
network, the terminal information request signal indicating 
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a request for information for identifying at least one of the 
transmission terminals, the transmission terminal and the at 
least one of the transmission terminals being in transmission 
therebetween; receiving the information that is transmitted 
from the transmission management apparatus in response to 
the terminal information request signal; and causing a dis-
play unit to display the received information. 

According to still another embodiment, there is provided 
a computer program product that includes a non-transitory 
computer readable medium including programmed instruc-
tions, wherein the instructions cause a computer to execute 
any one of the method according to the above embodiment. 

The above and other objects, features, advantages and 
technical and industrial significance of this invention will be 
better understood by reading the following detailed descrip-
tion of presently preferred embodiments of the invention, 
when considered in connection with the accompanying 
drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a schematic illustrating a structure of a trans-
mission system; 

FIG. 2 is a conceptual view illustrating a state of trans-
mitting and receiving of image data, sound data, and various 
types of management information in the transmission sys-
tem; 

FIG. 3 illustrates image quality of the image data; 
FIG. 4 is an external view of a transmission terminal; 
FIG. 5 is a schematic illustrating a hardware structure of 

the transmission terminal; 
FIG. 6 is a schematic illustrating a hardware structure of 

a transmission management apparatus, a relaying apparatus, 
or a program supply apparatus; 

FIG. 7 is a functional block diagram of the transmission 
terminal and the transmission management system; 

FIG. 8 is a conceptual view of a terminal authentication 
management table; 

FIG. 9 is a conceptual view of a terminal management 
table; 

FIG. 10 is a conceptual view of a destination list man-
agement table; 

FIG. 11 is a sequence diagram illustrating preparatory 
stage operation of the transmission system; 

FIG. 12 is a sequence diagram illustrating conference 
attendance operation of the transmission system; 

FIG. 13 is a sequence diagram illustrating data transmis-
sion operation of the transmission system; 

FIG. 14 is a conceptual view illustrating a display screen 
in an all-image display mode; 

FIG. 15 is a conceptual view illustrating a display screen 
in an information display mode; and 

FIG. 16 is a sequence diagram illustrating terminal infor-
mation display operation of the transmission system. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

An embodiment of the present invention will be described 
below with reference to the accompanying drawings. 
<<Overall Structure of Embodiment>> 

FIG. 1 is a schematic of a transmission system 1 accord-
ing to the embodiment. FIG. 2 is a conceptual view illus-
trating a state of transmitting and receiving of image data, 
sound data, and various types of management information in 
the transmission system 1. FIG. 3 illustrates image quality of 
the image data. 

4 
The transmission system includes a data supply system in 

which content data is transmitted from a transmission ter-
minal to a plurality of transmission terminals through a 
transmission management apparatus in one direction and a 

5 communication system in which information and feelings, 
for example, are mutually transmitted among the transmis-
sion terminals through the transmission management appa-
ratus. The communication system is a system for transmit-
ting information and feelings mutually between a plurality 

10 of communication terminals (corresponding to the "trans-
mission terminals") through a communication management 
apparatus (corresponding to the "transmission management 
apparatus"). Examples of the communication system include 

15 a video conference system and a video telephone system. 
In the embodiment, the transmission system, the trans-

mission management apparatus, and the transmission termi-
nal are described on the assumption of the video conference 
system as an example of the communication system, a video 

20 conference management apparatus as an example of the 
communication management apparatus, and a video confer-
ence terminal as an example of the communication terminal. 
That is, the transmission terminal and the transmission 
management apparatus are applicable to not only the video 

25 conference system but also the communication system or a 
data transmission system. 

As illustrated in FIG. 1, the transmission system 1 
includes a plurality of transmission terminals 10aa, 
10ab, . . . , displays 120aa, 120ab, . . . , for the respective 

30 transmission terminals 10aa, 10ab, , a relaying apparatus 
30, a transmission management apparatus 50, and a program 
supply apparatus 90. The transmission terminals 10aa, 
10ab, . . . , perform transmission by transmitting and 
receiving content data, such as image data and sound data. 

35 In the following descriptions, an arbitrary transmission 
terminal among the transmission terminals 10aa, 
10ab, . . . , is expressed as a "transmission terminal 10", and 
an arbitrary display among the displays 120aa, 
120ab, . . . , is expressed as a "display 120". In addition, one 

40 of the transmission terminals 10 that requests a start of a 
video conference as a request source is expressed as a 
"request source terminal" and another transmission terminal 
10 that is a destination of the request is expressed as a 
"destination terminal". 

45 As illustrated in FIG. 2, in the transmission system 1, a 
management information session SEI for transmitting and 
receiving various types of management information is estab-
lished between the request source terminal and the destina-
tion terminal through the transmission management appa-

50 rates 50. 
Between the transmission terminals 10 with the manage-

ment information session SEI established, four sessions are 
established for transmitting and receiving four pieces of high 
resolution image data, medium resolution image data, low 

55 resolution image data, and sound data through the relaying 
apparatus 30. In the embodiment, the four sessions are 
collectively expressed as an "image/sound data session 
SED". 

The image data in the embodiment is scalably encoded. 
60 For example, image data in the embodiment includes low 

resolution image data that is composed of 320 pixels hori-
zontally and 180 pixels vertically as illustrated in (a) of FIG. 
3 and serves as a base image, medium resolution image data 
composed of 640 pixels horizontally and 360 pixels verti-

65 cally as illustrated in (b) of FIG. 3, and high resolution 
image data composed of 1280 pixels horizontally and 720 
pixels vertically as illustrated in (c) of FIG. 3. 
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When a bandwidth through which image data is trans-
mitted is narrow, only the low resolution image data serving 
as the base image is transmitted and the transmission ter-
minal 10 on a receiving side can display only a low quality 
image in accordance with the transmitted low resolution 
image data. 

When the bandwidth through which image data is trans-
mitted is relatively wide, the low resolution image data 
serving as the base image and the medium resolution image 
data are transmitted and the transmission terminal 10 on the 
receiving side can display a medium quality image in 
accordance with the transmitted low resolution image data 
and medium resolution image data. 

When the bandwidth through which image data is trans-
mitted is very wide, the low resolution image data serving as 
the base image, the medium resolution image data, and the 
high resolution image data are transmitted and the transmis-
sion terminal 10 on the receiving side can display a high 
quality image in accordance with the transmitted low reso-
lution image data, medium resolution image data, and high 
resolution image data. 

In FIG. 1, the relaying apparatus 30 relays content data 
among the transmission terminals 10. The transmission 
management apparatus 50 performs login authentication of 
the transmission terminal 10 and manages a transmission 
state of the transmission terminal 10, a destination list, and 
a transmission state of the relaying apparatus 30, for 
example, in an integrated fashion. Images represented by the 
image data may be moving images or still images, or both 
moving and still images. 

A plurality of routers 70a, 70b, 70c, 70d, 70ab, and 70cd 
select optimal routes for image data and sound data. In the 
following descriptions, an arbitrary router among the routers 
70a, 70b, 70c, 70d, 70ab, and 70cd is expressed as a "router 
70". 

The program supply apparatus 90 includes an HD (Hard 
Disk) 204 (refer to FIG. 6), which is described later. A 
transmission terminal control program enabling the trans-
mission terminal 10 to have various functions is stored in the 
HD 204. The program supply apparatus 90 can transmit the 
transmission terminal control program to the transmission 
terminal 10. 

In addition, the program supply apparatus 90 stores a 
relaying apparatus program enabling the relaying apparatus 
30 to have various functions in the HD 204 and can transmit 
the relaying apparatus program to the relaying apparatus 30. 

Furthermore, the program supply apparatus 90 also stores 
a transmission management program enabling the transmis-
sion management apparatus 50 to have various functions in 
the HD 204 and can transmit the transmission management 
program to the transmission management apparatus 50. 

The transmission terminals 10aa, 10ab, l0ac, , and the 
router 70a are coupled to each other with a LAN 2a so as to 
enable transmission among them. Transmission terminals 
10ba, l0bb, 10bc, . . . , and the router 70b are coupled to 
each other with a LAN 2b so as to enable transmission 
among them. 

The LANs 2a and 2b are coupled to each other with a 
dedicated line 2ab including the router 70ab so as to enable 
transmission among them, and disposed in a predetermined 
region A. For example, the region A is Japan and the LAN 
2a is disposed in a business office in Tokyo while the LAN 
2b is disposed in a business office in Osaka. 

Transmission terminals lOca, lOcb, 10cc, . . . , and the 
router 70c are coupled to each other with a LAN 2c so as to 
enable transmission among them. Transmission terminals 

6 
10da, 10db, 10dc, . . . , and the router 70d are coupled to 
each other with a LAN 2d so as to enable transmission 
among them. 

The LANs 2c and 2d are coupled to each other with a 
5 dedicated line 2cd including the router 70cd so as to enable 

transmission among them, and disposed in a predetermined 
region B. For example, the region B is the United States of 
America and the LAN 2c is disposed in a business office in 
New York while the LAN 2d is disposed in a business office 

10 in Washington, D.C. The regions A and B are coupled to 
each other with the routers 70ab and 70cd through the 
Internet 2i so as to enable mutual transmission. 

The relaying apparatus 30, the transmission management 
apparatus 50, and the program supply apparatus 90 are 

15 coupled to each transmission terminal 10 through the Inter-
net 2i so as to enable the apparatuses to perform transmis-
sion to each transmission terminal 10. The relaying appa-
ratus 30, the transmission management apparatus 50, and the 
program supply apparatus 90 may be disposed in the region 

20 A or the region B, or in any region other than the regions A 
and B. 

In the embodiment, a transmission network 2 of the 
embodiment includes the LANs 2a and 2b, the dedicated 
lines 2ab and 2cd, the Internet 2i, and the LANs 2c and 2d. 

25 The transmission network 2 may include a unit in which 
transmission is performed wirelessly such as wireless fidel-
ity (Wi-Fi, registered trademark) or Bluetooth (registered 
trademark) besides the wired transmission. 

In FIG. 1, four numbers indicated under each transmission 
30 terminal 10, the relaying apparatus 30, the transmission 

management apparatus 50, each router 70, and the program 
supply apparatus 90 simply represent commonly used IP 
addresses in IPv4. For example, the IP address of the 
transmission terminal 10aa is "1.2.1.3". IPv6 may be also 

35 used instead of IPv4. However, the explanation is made by 
using IPv4 for simple explanation. 

Each transmission terminal 10 may be used in a video 
conference held in the same room, or in a video conference 
held between an outdoor site and an indoor site or among the 

40 outdoor sites, in addition to a video conference held among 
a plurality of business offices and a video conference held 
among different rooms in the same business office. When 
each transmission terminal 10 is used at an outdoor site, 
transmission is performed wirelessly such as a cellular 

45 phone transmission network. 
<<Hardware Structure of Embodiment>> 

As illustrated in FIG. 4, the transmission terminal 10 
includes a housing 1021, an arm 1074, and a camera housing 
1075. A front sidewall 1021a of the housing 1021 has a 

so plurality of air intake holes 1021e on almost the entire 
surface thereof. A rear sidewall 1021b of the housing 1021 
has a plurality of air exhaust holes (not illustrated) on almost 
the entire area thereof. As a result, the transmission terminal 
10 can intake external air at the front of the transmission 

55 terminal 10 through the air intake holes 1021e and exhaust 
air toward the rear of the transmission terminal 10 through 
the air exhaust holes by driving a cooling fan included in the 
housing 1021. The front sidewall 1021a has a sound-
collecting hole 1021f at the central part thereof. The sound-

60 collecting hole 1021f enables a built-in microphone 114 
(refer to FIG. 5), which is described later, to collect sounds 
such as voices, other sounds, and noises. 

The housing 1021 has an operation panel 1022 on the left 
side when viewed from the front thereof. The operation 

65 panel 1022 is provided with operation buttons 108, a power 
switch 109, and a plurality of sound output holes 1022f 
through which sounds output from a built-in speaker 115 
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(refer to FIG. 5), which is described later, pass. In addition, 
the housing 1021 has a housing unit 1021p formed in a 
recess so as to house the arm 1074 and the camera housing 
1075, on the right side when viewed from the front thereof. 

The arm 1074 is mounted on the housing 1021 with a 
torque hinge 1073. For example, the arm 1074 is mounted so 
as to be rotatable in the up-down and left-right directions 
within a range of a pan angle 01 of ±180 degrees and within 
a range of a tilt angle 02 of 90 degrees when the angle of the 
arm 1074 at the front is 0 degrees with respect to the housing 
1021. When the tilt angle 02 is approximately 45 degrees, a 
click feeling is generated. 

The camera housing 1075 includes a built-in camera 112 
(refer to FIG. 5), which is described later. The camera 112 
can be used to image a user and a room, for example. The 
camera housing 1075 has a torque hinge 1075a. 

The camera housing 1075 is mounted on the arm 1074 
with the torque hinge 1075a. For example, the camera 
housing 1075 is mounted on the arm 1074 so as to be 
rotatable within a tilt angle 03 of approximately 100 degrees 
toward the front side of the transmission terminal 10 and 
approximately 90 degrees toward the rear side of the trans-
mission terminal 10 when the angle of 0 degrees is defined 
as a state in which the camera housing 1075 and the arm 
1074 are arranged in a straight line. 

As illustrated in FIG. 5, the transmission terminal 10 
includes a central processing unit (CPU) 101 that controls 
overall operation of the transmission terminal 10, a read only 
memory (ROM) 102 that stores therein a program used to 
drive the CPU 101 such as an initial program loader (IPL), 
a random access memory (RAM) 103 used as a working area 
of the CPU 101, a flash memory 104 that stores therein 
various types of data such as the transmission terminal 
control program, the image data, and the sound data, a solid 
state drive (SSD) 105 that controls reading of various types 
of data from or writing various types of data into the flash 
memory 104 under the control of the CPU 101, a media 
drive 107 that controls reading of data from or writing 
(storing) of data into a recording medium 106 such as a flash 
memory, the operation button 108 operated when a destina-
tion of the transmission terminal 10 is selected, for example, 
the power switch 109 that switches ON and OFF of a power 
supply of the transmission terminal 10, and a network 
interface (I/F) 111 that performs data transmission by uti-
lizing the transmission network 2. 

The transmission terminal 10 further includes the built-in 
camera 112 that images a subject and acquires the image 
data under the control of the CPU 101, an image capturing 
device I/F 113 that controls driving of the camera 112, the 
microphone 114 that serves as a built-in sound collector 
receiving sounds, the built-in speaker 115 that outputs 
sounds, a sound input-output I/F 116 that processes input 
and output of a sound signal between the microphone 114 
and the speaker 115 under the control of the CPU 101, a 
display I/F 117 that transmits image data to the display 120 
externally mounted under the control of the CPU 101, an 
external device connection I/F 118 that connects various 
external devices, and a bus line 110 that electrically connects 
the above-described components, such as an address bus or 
a data bus. 

The display 120 is a display device including liquid 
crystal or organic EL by which images of subjects and 
operation icons, for example, are displayed. The display 120 
is coupled to the display I/F 117 with a cable 120c. The cable 
120c may be an analog RGB (VGA) signal cable, a com-

8 
ponent video cable, an HDMI high-definition multimedia 
interface (HDMI) signal cable, or a digital video interactive 
(DVI) signal cable. 

The camera 112 includes a lens and a solid state image 
5 capturing device that converts light into charges so as to 

generate an electrically available image of a subject. As the 
solid state image capturing device, a CMOS or a CCD is 
used, for example. 

The external device connection I/F 118 can couple an 
10 external device such as an external camera, an external 

microphone, or an external speaker with a universal serial 
bus (USB) cable, for example. 

When an external camera is coupled to the external device 

15 connection I/F 118, the CPU 101 drives the external camera 
prior to the built-in camera 112. When an external micro-
phone or an external speaker is coupled to the external 
device connection I/F 118, the CPU 101 drives the external 
microphone and the external speaker prior to the built-in 

20 microphone 114 and the built-in speaker 115. 
The recording medium 106 is attachable to and detachable 

from the transmission terminal 10. An electrically erasable 
and programmable ROM (EEPROM) may be used for the 
transmission terminal 10, for example, as a non-volatile 

25 memory from which data is read or into which data is written 
under the control of the CPU 101, instead of the flash 
memory 104. 

The transmission terminal control program may be 
recorded into a computer readable recording medium such 

30 as the recording medium 106 in an installable format or an 
executable format and distributed. The transmission termi-
nal control program may be stored in the ROM 102 instead 
of the flash memory 104. 

As illustrated in FIG. 6, the transmission management 
35 apparatus 50 includes a CPU 201 that controls the overall 

operation of the transmission management apparatus 50, a 
ROM 202 that stores therein a program used to drive the 
CPU 201 such as an IPL, a RAM 203 that is used as a 
working area of the CPU 201, the HD 204 that stores therein 

40 various types of data such as the transmission management 
program, an HDD (Hard Disk Drive) 205 that controls 
reading of various types of data from or writing of various 
types of data into the HD 204 under the control of the CPU 
201, a media drive 207 that controls reading data from or 

45 writing (storing) data into a recording medium 206 such as 
a flash memory, a display 208 that displays various types of 
information such as a cursor, menus, windows, characters, or 
images, a network I/F 209 that performs data transfer by 
utilizing the transmission network 2, a keyboard 211 pro-

s() vided with a plurality of keys for inputting characters, 
numerical values, and various instructions, a mouse 212 that 
is used to select and execute various instructions, select 
items to be processed, and move the cursor, a compact disc 
read only memory (CD-ROM) drive 214 that controls read-

55 ing of various types of data from or writing of various types 
of data into a CD-ROM 213 as an example of an attachable-
detachable recording medium, and a bus line 210 that 
electrically connects the above-described components, such 
as an address bus or a data bus. 

60 The transmission management program may be recorded 
into a computer readable recording medium such as the 
recording medium 206 and the CD-ROM 213 in an install-
able format or an executable format and distributed. The 
transmission management program may be stored in the 

65 ROM 202 instead of the HD 204. 
The relaying apparatus 30 has the same hardware struc-

ture as that of the transmission management apparatus 50. 
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The description thereof is, thus, omitted. The HD 204 stores 
therein the relaying apparatus program that controls the 
relaying apparatus 30. 

Also in this case, the relaying apparatus program may be 
recorded into a computer readable recording medium such 
as the recording medium 206 and the CD-ROM 213 in an 
installable format or an executable format and distributed. 
The relaying apparatus program may be stored in the ROM 
202 instead of the HD 204. 

The program supply apparatus 90 has the same hardware 
structure as that of the transmission management apparatus 
50. The description thereof is, thus, omitted. The HD 204 
stores therein a program supply apparatus program that 
controls the program supply apparatus 90. 

Also in this case, the program supply apparatus program 
may be recorded into a computer readable recording 
medium such as the recording medium 206 and the CD-
ROM 213 in an installable format or an executable format 
and distributed. The program supply apparatus program may 
be stored in the ROM 202 instead of the HD 204. 

As the above-described computer readable recording 
medium, a compact disc recordable (CD-R), a digital ver-
satile disk (DVD), or a Blue-ray disc is applicable, for 
example. 
<<Functional Structure of Embodiment>> 

As illustrated in FIG. 7, the transmission terminal 10, the 
relaying apparatus 30, and the transmission management 
apparatus 50 are coupled such that they can transmit data 
through the transmission network 2. The program supply 
apparatus 90 illustrated in FIG. 1 is omitted in FIG. 7 
because the program supply apparatus 90 does not directly 
relate to data transmission in a video conference. 
<Functional Structure of Transmission Terminal> 

The transmission terminal 10 includes a transmitting-
receiving unit 11, an operation input reception unit 12, a 
login request unit 13, an image capturing unit 14, a sound 
input unit 15a, a sound output unit 15b, a display control unit 
17, and a storage-read processing unit 19. The above-
described components are achieved by the CPU 101 that 
executes the transmission terminal control program loaded 
on the RAM 103 from the flash memory 104. The trans-
mission terminal 10 includes a storage unit 1000 that is 
structured by the RAM 103 and the flash memory 104. 
Functional Structures of Transmission Terminal 

The transmitting-receiving unit 11, which is achieved by 
the CPU 101 and the network I/F 111, transmits and receives 
various types of data and information between itself and 
other transmission terminals 10 or the apparatuses 30, 50, 
and 90 through the transmission network 2. The transmit-
ting-receiving unit 11 functions as the transmitting unit and 
the receiving unit of the transmission terminal 10. 

The transmitting-receiving unit 11 starts receiving state 
information indicating the states of the transmission termi-
nals 10 that are candidates of a connecting destination in a 
video conference from the transmission management appa-
ratus 50 before starting the video conference with a desired 
destination terminal. 

The state information indicates not only an operation state 
of whether each transmission terminal 10 is online or offline 
but also a detailed operation state such as whether each 
transmission terminal 10 is online and transmission is 
enabled or whether each transmission terminal 10 is online 
and in a transmission operation. 

In addition, the state information indicates not only the 
operation state of each transmission terminal 10 but also 
various states in the transmission terminal 10. For example, 
a state in which the cable 120c is come off from the 

10 
transmission terminal 10, a state in which the transmission 
terminal 10 outputs sounds but no images, and a state in 
which the transmission terminal 10 outputs no sounds 
(MUTE). For easy understanding, a case is described in 

5 which the state information indicates the operation state of 
each transmission terminal 10, in the following descriptions. 

The operation input reception unit 12, which is achieved 
by the CPU 101, the operation button 108, and the power 
switch 109, receives various types of inputs from a user. For 

10 example, once a user turns on the power switch 109, the 
operation input reception unit 12 receives the power ON 
operation and causes the power supply of the transmission 
terminal 10 to be turned on. 

The login request unit 13, which is achieved by the CPU 
15 101, once the power ON operation is received, transmits 

login request information indicating a request for login and 
the current IP address of the transmission terminal 10 to the 
transmission management apparatus 50 from the transmit-
ting-receiving unit 11 through the transmission network 2. 

20 When the user switches the power switch 109 from the 
ON state to the OFF state, the operation input reception unit 
12 completely turns off the power supply of the transmission 
terminal 10 after the transmitting-receiving unit 11 transmits 
the state information indicating that the power supply is to 

25 be turned off to the transmission management apparatus 50. 
As a result, the transmission management apparatus 50 can 
grasp the fact that the power supply of the transmission 
terminal 10 has been turned off from the ON state. 

The image capturing unit 14, which is achieved by the 
30 CPU 101, the camera 112, and the image capturing device 

I/F 113, images a subject and outputs the resulting image 
data to the transmitting-receiving unit 11. The camera 112 
functions as an imaging apparatus and the image capturing 
device I/F 113 functions as an image data input unit. 

35 The sound input unit 15a, which is achieved by the CPU 
101 and the sound input-output I/F 116, functions as a sound 
data input unit. The sound input unit 15a, to which a sound 
signal representing a sound collected by the microphone 114 
is input, converts the received sound signal into sound data. 

40 The sound output unit 15b, which is achieved by the CPU 
101 and the sound input-output I/F 116, converts sound data 
into a sound signal and outputs the converted sound signal 
to the speaker 115 so as to cause the speaker 115 to output 
a sound. 

45 The display control unit 17, which is achieved by the CPU 
101 and the display I/F 117, combines pieces of image data 
that have different resolutions and are received by the 
transmitting-receiving unit 11, and transmits the combined 
image data to the display 120 so as to cause the display 120 

50 to display an image represented by the image data thereon. 
The display control unit 17 transmits information relating 

to a destination list received by the transmitting-receiving 
unit 11 from the transmission management apparatus 50 to 
the display 120 so as to cause the display 120 to display the 

55 destination list thereon. 
The storage-read processing unit 19, which is achieved by 

the CPU 101 and the SSD 105, stores various types of data 
in the storage unit 1000 and reads various types of data 
stored in the storage unit 1000. 

60 The storage unit 1000 stores therein an identifier (here-
inafter referred to as a "terminal ID") and a password for 
identifying the transmission terminal 10, for example. In 
addition, the storage unit 1000 is also used as a receiving 
buffer for image data and sound data that are received when 

65 a video conference is held with a destination terminal. 
The terminal ID in the embodiment indicates information 

used to uniquely identify the transmission terminal 10, such 

IPR2026-00424
Zoom Communication, Inc. Ex. 1013

Page 21 of 29



US 11,546,548 B2 
11 

as languages, characters, symbols, or various signs. The 
terminal ID may be information obtained by combining at 
least two of the languages, characters, symbols, and various 
sings. 
<Functional Structure of Transmission Management Appa-
ratus> 

The transmission management apparatus 50 includes a 
transmitting-receiving unit 51, a terminal authentication unit 
52, a state management unit 53, a terminal extraction unit 
54, a terminal state acquisition unit 55, and a storage-read 
processing unit 59. The above-described components are 
achieved by the CPU 201 that executes the transmission 
management program loaded on the RAM 203 from the HD 
204. The transmission management apparatus 50 includes a 
storage unit 5000 composed of the HD 204. 
Terminal Authentication Management Table 

In the storage unit 5000, a terminal authentication man-
agement DB 5002 having a terminal authentication man-
agement table illustrated in FIG. 8 is structured. In the 
terminal authentication management table, passwords are 
managed in association with the respective terminal IDs of 
all of the transmission terminals 10 managed by the trans-
mission management apparatus 50. For example, the termi-
nal authentication management table illustrated in FIG. 8 
indicates that the terminal ID of the transmission terminal 
l0aa is "0laa" and the password of the transmission termi-
nal l0aa is "aaaa". 
Terminal Management Table 

In the storage unit 5000, a terminal management DB 5003 
having a terminal management table illustrated in FIG. 9 is 
structured. The terminal management DB 5003 functions as 
a terminal management table storage unit. 

In the terminal management table, an identification name 
of the transmission terminal 10 (hereinafter referred to as a 
"terminal name"), an operation state of the transmission 
terminal 10, a receiving date at which the login request 
information to login the transmission system 1 is received by 
the transmission management apparatus 50, and the IP 
address of the transmission terminal 10 are managed in 
association with each other for each terminal ID of the 
transmission terminals 10. 

For example, the terminal management table illustrated in 
FIG. 9 indicates that the terminal name is "AA terminal, 
Tokyo business office, Japan", the operation state is "online 
(transmission is enabled)", the data at which the login 
request information was received by the transmission man-
agement apparatus 50 is "13:40 on Nov. 10, 2009", and the 
IP address is "1.2.1.3" for the transmission terminal l0aa 
having the terminal ID of "0laa". 

The terminal ID of the terminal management table is 
uniquely allocated when the transmission terminal 10 is 
registered in the transmission system 1. The terminal name 
is registered or changed by an administrator of the trans-
mission management apparatus 50. The terminal name may 
be registered or changed in response to a request made from 
the transmission terminal 10 to the transmission manage-
ment apparatus 50. 

The operation state of "online (transmission is enabled)" 
indicates that the transmission terminal 10 has logged in the 
transmission system 1 but is not attending a video confer-
ence. The operation state of "online (in transmission)" 
indicates that the transmission terminal 10 has logged in the 
transmission system 1 and is attending a video conference. 
The operation state of "offline" indicates that the transmis-
sion terminal 10 has not logged in the transmission system 
1. 

12 
Destination List Management Table 

Furthermore, in the storage unit 5000, a destination list 
management DB 5004 having a destination list management 
table illustrated in FIG. 10 is structured. The destination list 

5 management DB 5004 functions as a destination list man-
agement table storage unit. 

In the destination list management table, all of the termi-
nal IDs of the destination terminals registered as the candi-
dates of the destination terminal are managed in association 

10 with the terminal ID of the request source terminal that 
requests a start of a video conference. 

For example, the destination list management table illus-
trated in FIG. 10 indicates that the candidates of the desti-
nation terminal to which the transmission terminal l0aa 

15 having the terminal ID of "0laa" requests a start of a video 
conference are the transmission terminal 10ab having the 
terminal ID of "01 ab", the transmission terminal 10ba 
having the terminal ID of "0lba", and the transmission 
terminal 10db having the terminal ID of "01 db". The can-

2o didate of the destination terminal is added or deleted in 
response to a request made from the transmission terminal 
10 to the transmission management apparatus 50. 
Functional Structures of Transmission Management Appa-
ratus 

25 The transmitting-receiving unit 51, which is achieved by 
the CPU 201 and the network I/F 209, transmits and receives 
various types of data and information between itself and 
other transmission terminals 10 or the apparatuses 30 and 90 
through the transmission network 2. 

30 The terminal authentication unit 52, which is achieved by 
the CPU 201, searches the terminal authentication manage-
ment DB 5002 of the storage unit 5000 by using the terminal 
ID and the password that are included in the login request 
information received through the transmitting-receiving unit 

35 51 as searching keys, and performs terminal authentication 
by determining whether the same terminal ID and password 
are managed in the terminal authentication management DB 
5002. 

The state management unit 53, which is achieved by the 
40 CPU 201, stores the operation state, the receiving date at 

which the transmission management apparatus 50 has 
received the login request information, and the IP address in 
the terminal management DB 5003 (refer to FIG. 9) and 
manages them in association with the terminal ID of the 

45 request source terminal so as to manage the operation state 
of the request source terminal that makes the login request. 

The state management unit 53 changes the operation state 
of the transmission terminal 10 in the terminal management 
DB 5003 (refer to FIG. 9) from online to offline in accor-

50 dance with the state information that is sent from the 
transmission terminal 10 and indicates that the power supply 
is to be turned off when a user turns off the power switch 109 
of the transmission terminal 10 from the ON state. 

The terminal extraction unit 54, which is achieved by the 
55 CPU 201, searches the destination list management DB 

5004 (refer to FIG. 10) by using the terminal ID of the 
request source terminal that has made the login request as a 
searching key, and extracts the terminal IDs of the candi-
dates of the destination terminal of the request source 

60 terminal. 
In addition, the terminal extraction unit 54 searches the 

destination list management DB 5004 (refer to FIG. 10) by 
using the terminal ID of the request source terminal that has 
made the login request as a searching key, and extracts the 

65 terminal IDs of the other request source terminals that 
register the terminal ID of the request source terminal as the 
candidate of the destination terminal thereof 
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The terminal state acquisition unit 55, which is achieved 
by the CPU 201, searches the terminal management DB 
5003 (refer to FIG. 9) by using the terminal IDs of the 
candidates of the destination terminal extracted by the 
terminal extraction unit 54 as searching keys and reads the 
operation state for each detected terminal ID. 

As a result, the terminal state acquisition unit 55 can 
acquire the operation states of the candidates of the desti-
nation terminal of the request source terminal that has made 
the login request. Furthermore, the terminal state acquisition 
unit 55 searches the terminal management DB 5003 by using 
the terminal IDs extracted by the terminal extraction unit 54 
as searching keys and acquires the operation state of the 
request source terminal that has made the login request. 

The storage-read processing unit 59, which is achieved by 
the CPU 201 and the HDD 205, stores various types of data 
in the storage unit 5000 and reads various types of data 
stored in the storage unit 5000. 
<<Processing or Operation of Embodiment>> 

Operation of the transmission system 1 according to the 
embodiment is described below. FIG. 11 is a sequence 
diagram illustrating preparatory stage operation until the 
transmission terminal 10 reaches a preparatory state to 
attend a video conference. FIG. 11 illustrates an example in 
which the transmission terminal 10aa reaches the prepara-
tory state. In the preparatory stage operation, various types 
of information are transmitted and received in the manage-
ment information session SEI (refer to FIG. 2). 

When a user of the transmission terminal 10aa turns on 
the power switch 109 of the transmission terminal 10aa, the 
operation input reception unit 12 receives the power ON 
operation and causes the power supply to be turned on (step 
S21). The login request unit 13, once the power ON opera-
tion is received, transmits the login request information 
indicating a request for login to the transmission manage-
ment apparatus 50 from the transmitting-receiving unit 11 of 
the transmission terminal 10aa through the transmission 
network 2 (step S22). 

The login request information includes the terminal ID 
and the password to identify the transmission terminal 10aa 
serving as a login request source. The terminal ID and the 
password are read from the storage unit 1000 by the storage-
read processing unit 19. 

Upon receiving the login request information transmitted 
from the transmission terminal 10aa, the transmission man-
agement apparatus 50 can grasp the IP address of the 
transmission terminal 10aa serving as a transmission side. 

Then, the terminal authentication unit 52 of the transmis-
sion management apparatus 50 searches the terminal authen-
tication management DB 5002 of the storage unit 5000 
(refer to FIG. 8) by using the terminal ID and the password 
that are included in the login request information received 
through the transmitting-receiving unit 51 as searching keys, 
and performs terminal authentication by determining 
whether the same terminal ID and password as the searching 
keys are managed in the terminal authentication manage-
ment DB 5002 (step S23). 

If the terminal authentication unit 52 determines that the 
same terminal ID and password as the searching keys are not 
managed, i.e., if it is determined that the login request is not 
transmitted from the transmission terminal 10 having use 
authority, the transmitting-receiving unit 51 transmits 
authentication result information indicating the authentica-
tion result obtained by the terminal authentication unit 52 to 
the transmission terminal 10aa that has made the login 
request through the transmission network 2. Thereafter, the 
operation of the preparatory stage ends. 

14 
On the other hand, if the terminal authentication unit 52 

determines that the same terminal ID and password as the 
searching keys are managed, i.e., it is determined that the 
login request is transmitted from the transmission terminal 

5 10 having use authority, the state management unit 53 stores 
the terminal ID, the operation state, the receiving date of the 
login request information, and the IP address of the trans-
mission terminal 10aa in the terminal management DB 5003 
(refer to FIG. 9) in association with one another (step S24). 

10 As a result, as illustrated in FIG. 9, the terminal manage-
ment table manages the terminal ID "0laa", the operation 
state "online (transmission is enabled)", the receiving date 
"13:40 on Nov. 10, 2009", and the IP address "1.2.1.3" of the 
transmission terminal 10aa in association with one another. 

15 Then, the transmitting-receiving unit 51 of the transmis-
sion management apparatus 50 transmits the authentication 
result information indicating the authentication result 
obtained by the terminal authentication unit 52 to the 
transmission terminal 10aa that has made the login request 

20 through the transmission network 2 (step S25). 
Then, the terminal extraction unit 54 of the transmission 

management apparatus 50 searches the destination list man-
agement DB 5004 (refer to FIG. 10) by using the terminal 
ID "0laa" of the transmission terminal 10aa that has made 

25 the login request as a searching key, and extracts the 
terminal IDs of the candidates of the destination terminal of 
the transmission terminal 10aa (step S26). 

In this case, the terminal IDs "0lab", "0lba", and "01db" 
of the transmission terminals 10ab, 10ba, and 10db that are 

30 the destination terminals of the terminal ID "0laa" of the 
transmission terminal 10aa are extracted. 

Then, the terminal state acquisition unit 55 of the trans-
mission management apparatus 50 searches the terminal 
management DB 5003 (refer to FIG. 9) by using the terminal 

35 IDs "01 ab", "0lba", and "01db" of the candidates of the 
destination terminal extracted by the terminal extraction unit 
54 as searching keys and reads the operation states of the 
terminal IDs extracted by the terminal extraction unit 54 as 
"offline", "online (transmission is enabled)", and "online (in 

40 transmission)". As a result, the terminal state acquisition unit 
55 acquires the respective operation states of the transmis-
sion terminals 10ab, 10ba, and 10db (step S27). 

Then, the transmitting-receiving unit 51 of the transmis-
sion management apparatus 50 transmits, to the transmission 

45 terminal 10aa through the transmission network 2, the 
terminal IDs "0lab", "0 lba", and "0ldb" used as the search-
ing keys at step S27, and the destination state information 
including the operation states of the respective transmission 
terminals 10ab, 10ba, and 10db corresponding to the respec-

50 tive terminal IDs, which are "offline", "online (transmission 
is enabled)", and "online (in transmission)" (step S28). 

As a result, the transmission terminal 10aa can grasp the 
current operation states, each of which is "offline", "online 
(transmission is enabled)", and "online (in transmission)", of 

55 the transmission terminals 10ab, 10ba, and 10db that are the 
candidates of the destination terminal. 

Furthermore, the terminal extraction unit 54 of the trans-
mission management apparatus 50 searches the destination 
list management DB 5004 (refer to FIG. 10) by using the 

60 terminal ID "0laa" of the transmission terminal 10aa that 
has made the login request as a searching key, and extracts 
the terminal IDs of the other transmission terminals that 
register the terminal ID "0laa" of the transmission terminal 
10aa as the candidate of the destination terminal (step S29). 

65 For example, in the destination list management table illus-
trated in FIG. 10, the terminal IDs "0lab", "0lba", and 
"01 db" are extracted. 
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Then, the state management unit 53 of the transmission 
management apparatus 50 searches the terminal manage-
ment DB 5003 (refer to FIG. 9) by using the terminal ID 
"Olaa" of the transmission terminal l0aa that has made the 
login request as a searching key and acquires the operation 
state, which is "online (transmission is enabled)", of the 
transmission terminal l0aa that has made the login request 
(step S30). 

Then, the transmitting-receiving unit 51 of the transmis-
sion management apparatus 50 transmits destination state 
information including the terminal ID "Olaa" of the trans-
mission terminal 10aa and the operation state "online (trans-
mission is enabled)" that are acquired at step S30 to the 
transmission terminals 10ba and 10db each operation state 
of which is "online" in the terminal management DB 5003 
(refer to FIG. 9) among the transmission terminals 10ab, 
10ba, and 10db that are identified with the terminal IDs 
"01 ab", "Olba", and "01db" extracted at step S29 (step 
S31-1 and step S31-2). 

When transmitting the destination state information to the 
transmission terminals 10ba and 10db, the transmitting-
receiving unit 51 refers to the IP addresses of the transmis-
sion terminals managed in the terminal management table 
illustrated in FIG. 9 using the terminal IDs "Olba" and 
"Oldb". 

As a result, the terminal ID "Olaa" and the operation state 
"online (transmission is enabled)" of the transmission ter-
minal l0aa that has made the login request can be trans-
mitted to the transmission terminals 10db and 10ba that can 
perform transmission to the transmission terminal l0aa that 
has made the login request as the destination. 

When step S28 of the preparatory stage operation is 
complete, the display control unit 17 of the transmission 
terminal 10aa highlights, on the display 120, the information 
of the terminals attending the video conference, i.e., the 
transmission terminal 10db operation state of which is 
"online (in transmission)" or "online (transmission is 
enabled)", from the information of the destination list dis-
played on the display 120, for example. As a result, the 
display control unit 17 allows a user to recognize the 
transmission terminal 10 attending or capable of attending 
the video conference. 

FIG. 12 is a sequence diagram illustrating conference 
attendance operation until the transmission terminal 10 
reaches an attendance state in which the transmission ter-
minal 10 is attending a video conference. FIG. 12 illustrates 
an example in which the transmission terminal 10aa reaches 
the attendance state. In the conference attendance operation, 
various types of information are transmitted and received in 
the management information session SEI (refer to FIG. 2). 

Once a user presses the operation button 108 to select an 
attendance at a video conference, the operation input recep-
tion unit 12 receives a request for an attendance at the video 
conference held with the transmission terminal 10db (step 
S41). 

In response to the request, the transmitting-receiving unit 
11 of the transmission terminal l0aa transmits attendance 
request information indicating the attendance at the video 
conference and including the terminal ID "01 aa" of the 
transmission terminal l0aa and the terminal ID "01db" of 
the transmission terminal 10db to the transmission manage-
ment apparatus 50 (step S42). 

As a result, the transmitting-receiving unit 51 of the 
transmission management apparatus 50 receives the atten-
dance request information and can confirm the IP address 
"1.2.1.3" of the transmission terminal l0aa serving as a 
transmission source. 

16 
Then, the state management unit 53 of the transmission 

management apparatus 50 searches by using the terminal ID 
"01 aa" of the transmission terminal l0aa included in the 
attendance request information as a searching key and sets 

5 "online (in transmission)" as the operation state of the 
transmission terminal l0aa that has made the attendance 
request (step S43). 

Then, the transmitting-receiving unit 51 of the transmis-
sion management apparatus 50 transmits start request infor-

10 mation including the terminal ID "Olaa" of the transmission 
terminal l0aa to the transmission terminal 10db though the 
transmission network 2 (step S44). As a result, the trans-
mission terminal 10db can grasp which transmission termi-
nal 10 has requested the attendance at the video conference. 

15 In the terminal management DB 5003 illustrated in FIG. 
9, the operation state of the transmission terminal 10cb is 
"online (in transmission)". Accordingly, the transmitting-
receiving unit 51 of the transmission management apparatus 
50 transmits the start request information including the 

20 terminal ID "Olaa" of the transmission terminal l0aa to the 
transmission terminal 10cb through the transmission net-
work 2. Detailed description thereof is, however, omitted 
herein for easy understanding of the invention. 

Then, the transmission terminal 10db transmits receiving 
25 completion information indicating the completion of the 

receiving of the start request information to the transmission 
management apparatus 50 from the transmitting-receiving 
unit 11 through the transmission network 2 (step S45). 

Then, the transmitting-receiving unit 51 of the transmis-
30 sion management apparatus 50 transmits relay start request 

information indicating a request for starting a relay to the 
relaying apparatus 30 through the transmission network 2 
(step S46). The relay start request information includes the 
IP address "1.2.1.3" of the transmission terminal l0aa and 

35 the IP address "1.3.2.4" of the transmission terminal 10db. 
As a result, the relaying apparatus 30 establishes a session 

for transmitting three pieces of image data of low resolution, 
medium resolution, and high resolution and sound data 
between the transmission terminals l0aa and 10db (step 

40 S47). In this way, the transmission terminal l0aa can attend 
the video conference held with the transmission terminal 
10db. 

Meanwhile, the transmitting-receiving unit 51 of the 
transmission management apparatus 50 casts terminal state 

45 change information including the terminal ID "Olaa" and the 
operation state "online (in transmission)" of the transmission 
terminal l0aa into each transmission terminal 10 registered 
in the terminal management DB 5003 (refer to FIG. 9) (step 
S48). As a result, each transmission terminal 10 having 

so received the terminal state change information can store and 
display the operation state of the transmission terminal 10aa 
having the terminal ID "01 aa" if needed. 

FIG. 13 is a sequence diagram illustrating data transmis-
sion operation between the transmission terminals 10. In the 

55 data transmission operation illustrated in FIG. 13, image 
data and sound data are transmitted and received in the 
image/sound data session SED (refer to FIG. 2). 

Once the session is established between the transmission 
terminals l0aa and 10db as described with reference to FIG. 

60 12, the transmission terminal l0aa transmits, to the relaying 
apparatus 30 through the transmitting-receiving unit 51, the 
image data taken by the image capturing unit 14 and sound 
data into which the sound input unit 15a converts a received 
sound signal (step S60). 

65 Upon receiving the image data and the sound data from 
the transmission terminal l0aa, the relaying apparatus 30 
transmits the received image data and sound data to each of 
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the transmission terminals l0aa and 10db that are attending 
the video conference (step S61-1 and step S61-2). 

Upon receiving the image data and the sound data from 
the relaying apparatus 30, each of the transmission terminals 
l0aa and 10db allows the display control unit 17 to cause the 
display 120 to display the image represented by the received 
image data and allows the sound output unit 15b to cause the 
speaker 115 to output the sound represented by the received 
sound data (step S62-1 and step S62-2). 

Then, the transmission terminal 10db transmits, to the 
relaying apparatus 30 through the transmitting-receiving 
unit 51, image data taken by the image capturing unit 14 and 
sound data into which the sound input unit 15a converts a 
received sound signal (step S63). 

Upon receiving the image data and the sound data from 
the transmission terminal 10db, the relaying apparatus 30 
transmits the received image data and sound data to each of 
the transmission terminals l0aa and 10db that are attending 
the video conference (step S64-1 and step S64-2). 

Upon receiving the image data and the sound data from 
the relaying apparatus 30, each of the transmission terminals 
l0aa and 10db allows the display control unit 17 to cause the 
display 120 to display the image represented by the received 
image data and allows the sound output unit 15b to cause the 
speaker 115 to output the sound represented by the received 
sound data (step S65-1 and step S65-2). 

In this way, the transmission terminals l0aa and 10db can 
have a video conference therebetween through the relaying 
apparatus 30. FIG. 13 illustrates two transmission terminals 
10, i.e., the transmission terminals l0aa and 10db, attending 
the video conference for easy understanding. Even if the 
number of transmission terminals 10 attending the video 
conference is equal to or more than three, image data and 
sound data are transmitted in the same manner as the data 
transmission operation illustrated in FIG. 13. 

An image display of the transmission terminal 10 is 
described below. In the embodiment, the display control unit 
17 has two display modes of an all-image display mode and 
an information display mode. Switching of the display 
modes is performed in accordance with operation of the 
operation button 108, for example. 

In the all-image display mode as illustrated in FIG. 14, the 
display control unit 17 of the transmission terminal 10 
causes the display 120 to display all of the images trans-
mitted from each transmission terminal 10 attending a video 
conference. 

In the display screen illustrated in FIG. 14, a first image 
area 500 having a relatively large area and a plurality of 
second image areas 510 each having a relatively small area 
are allocated. For example, images represented by pieces of 
image data transmitted from the transmission terminals 10 
attending the video conference are displayed in the second 
image areas 510 while an image represented by image data 
of a main transmission terminal among the transmission 
terminals 10 attending the video conference is displayed in 
the first image area 500. 

For example, the display control unit 17 specifies a 
transmission terminal that is the transmission source of 
sound data representing the voice in the received sound data 
as a major terminal among the transmission terminals 10 
attending the video conference. A voice stream is detected 
for each piece of the received sound data. The sound data 
representing the voice is sound data determined that it has 
the voice stream. The detection of the voice stream can be 
achieved by using known techniques (e.g., refer to NIIMI, 
Yasuhisa. Speech Recognition. Japan. Kyoritsu Publishing, 
Co. 1979, pages 68 to 72). 

18 
On the other hand, in the information display mode as 

illustrated in FIG. 15, the display control unit 17 of the 
transmission terminal 10 causes the display 120 to display 
terminal information including at least the terminal names 

5 and terminal IDs of the transmission terminals 10 attending 
the video conference. 

To the display screen illustrated in FIG. 15, an image 
display area 520 for displaying an image and a terminal 
information display area 530 for displaying the terminal 

10 information are allocated. For example, in the terminal 
information display area 530, pieces of the terminal infor-
mation of the transmission terminals 10 attending the video 
conference are displayed as a list. 

15 The terminal information having no terminal name dis-
played among the pieces of terminal information displayed 
in the list represents the transmission terminal 10 that is not 
registered as the candidate of the destination terminal of the 
terminal serving as a transmission terminal in the destination 

20 list management DB 5004 (refer to FIG. 10). 
For example, in the display screen illustrated in FIG. 15, 

the terminal name of the transmission terminal 10db is 
displayed because the transmission terminal 10db is regis-
tered in the destination list management DB 5004 as the 

25 candidate of the destination terminal of the transmission 
terminal l0aa while the terminal name of the transmission 
terminal 10cb is not displayed because the transmission 
terminal 10cb is not registered in the destination list man-
agement DB 5004 as the candidate of the destination ter-

30 minal of the transmission terminal l0aa. 
In the image display area 520, an image represented by 

image data of a major transmission terminal is displayed 
among the transmission terminals 10 attending the video 
conference. For example, the display control unit 17 speci-

35 fies a transmission terminal that is the transmission source of 
sound data representing the voice in the received sound data, 
as a major transmission terminal among the transmission 
terminals 10 attending the video conference. The display 
control unit 17 may specify a selected transmission terminal 

40 as a major transmission terminal when the operation input 
reception unit 12 receives information indicating that a 
certain transmission terminal is selected among the trans-
mission terminals 10 attending the video conference in 
accordance with a user's operation of the operation button 

45 108. 
FIG. 16 is a sequence diagram illustrating terminal infor-

mation display operation in which terminal information to 
be displayed in the terminal information display area 530 is 
displayed in the terminal information display area 530 when 

so the display mode is switched to the information display 
mode in the transmission terminal 10. In the terminal 
information display operation illustrated in FIG. 16, various 
types of information are transmitted and received in the 
management information session SEI. 

55 First, the transmission terminal 10 transmits a terminal 
information request signal indicating a request of the termi-
nal information of the transmission terminal attending a 
video conference to the transmission management apparatus 
50 (step S70). Upon receiving the terminal information 

60 request signal, the terminal state acquisition unit 55 of the 
transmission management apparatus 50 searches the termi-
nal management DB 5003 (refer to FIG. 9) of the storage 
unit 5000 by using the IP address of the transmission source 
of the terminal information request signal as a searching key 

65 and acquires the terminal ID of the transmission terminal 
that transmits the terminal information request signal (step 
S71). 
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Then, the terminal state acquisition unit 55 searches the 
terminal management DB 5003 for the terminal ID and the 
terminal name with the operation condition "online (in 
transmission)" (step S72). In the embodiment, the terminal 
state acquisition unit 55 detects the terminal IDs "01 aa", 
"0lcb", and "01db". The operation state of the transmission 
terminal having the terminal ID "01 aa" is set as "online (in 
transmission)" at step S43. 

Then, the terminal state acquisition unit 55 searches the 
destination list management DB 5004 (refer to FIG. 10) of 
the storage unit 5000 by using the terminal ID detected at 
step S71 ("0laa" in the embodiment) as a searching key and 
acquires the terminal IDs of the candidates of the destination 
terminal of the transmission source of the terminal informa-
tion request signal (step S73). 

For example, when the terminal ID of the transmission 
terminal that transmits the terminal information request 
signal is "01 aa", the terminal IDs "0lab", "0lba", and 
"0ldb" are acquired by the terminal state acquisition unit 55. 

Then, the terminal state acquisition unit 55 determines 
whether each of the terminal IDs acquired at step S72 is 
included in the terminal ID of the transmission source of the 
terminal information request signal or the terminal IDs 
acquired at step S73. If it is determined that the terminal ID 
is included, the terminal state acquisition unit 55 causes the 
transmitting-receiving unit 51 to reply the included terminal 
ID and the terminal name to the transmission source of the 
terminal information request signal. If it is determined that 
the terminal ID is not included, the terminal state acquisition 
unit 55 causes the transmitting-receiving unit 51 to reply 
only the terminal ID to the transmission source of the 
terminal information request signal (step S74). 

For example, when the terminal ID of the transmission 
terminal that transmits the terminal information request 
signal is "0laa", the terminal IDs "0laa" and "01db" and the 
terminal names "AA terminal, Tokyo business office, Japan" 
and "DB terminal, Washington, D.C. business office, USA" 
of the transmission terminals 10aa and 10db, and the ter-
minal ID "0lcb" of the transmission terminal 10cb are 
transmitted to the transmission terminal 10aa that is the 
transmission source of the terminal information request 
signal. 

The display control unit 17 of the transmission terminal 
10 having received the reply displays the reply contents in 
the terminal information display area 530 as the display 
screen illustrated in FIG. 15 (step S75). 
<<Major Effect of Embodiment>> 

As described above, the transmission system 1 according 
to the embodiment causes the transmission management 
apparatus 50 to reply the information of the transmission 
terminals 10 attending a video conference. As a result, a user 
of each of the transmission terminals 10 can grasp which 
transmission terminal 10 is attending the video conference 
regardless of the number of transmission terminals 10 
attending the video conference. 

Accordingly, the transmission system 1 enables a user to 
know the other party at a video conference without requiring 
the user to ask the other party in conversation. As a result, 
time taken for the video conference can be reduced. In the 
transmission system 1, the terminal name of the transmis-
sion terminal that is not registered as the destination is not 
displayed, enabling the attendance of an unknown party at 
the video conference to be informed. As a result, the video 
conference can proceed with careful attention to discussion 
contents. 

In the transmission system 1, image data of a major 
transmission terminal remains displayed even when terminal 

20 
information is displayed on the display 120. As a result, a 
user can grasp a situation of a site that currently leads the 
video conference. 
Supplemental Explanation of Embodiment 

5 The relaying apparatus 30, the transmission management 
apparatus 50, and the program supply apparatus 90 in the 
embodiment may be structured by a single computer. The 
units (function or means) of them may be divided and the 
divided units may be structured by a plurality of computers 

10 each allocated for any unit. 
When the program supply apparatus 90 is structured by a 

single computer, a program transmitted by the program 
supply apparatus 90 may be transmitted as a plurality of 

15 divided modules or transmitted without being divided. 
When the program supply apparatus 90 is structured by a 

plurality of computers, a program may be transmitted from 
the computers as a plurality of divided modules. 

The recording medium, such as CD-ROM, in which the 
20 transmission terminal control program, the relaying appara-

tus program, and the transmission management program of 
the embodiment are stored, the HD 204 that stores therein 
the programs, and the program supply apparatus 90 includ-
ing the HD 204 are used as program products when the 

25 transmission terminal control program, the relaying appara-
tus program, and the transmission management program are 
provided to a user and the like domestically or overseas. 

As an example of quality of an image represented by 
image data relayed by the relaying apparatus 30, attention is 

30 paid on the resolution of the image represented by the image 
data and the resolution is managed. The image quality is not 
limited to the resolution. As other examples of quality, 
attention may be paid on depth of image quality of the image 
represented by the image data, a sampling frequency of 

35 sound in sound data, and a bit length of sound in sound data 
and the quality may be managed. Sound data may be 
transmitted and received by being divided into three pieces 
of data having different resolutions (high resolution, 
medium resolution, and low resolution). 

40 In FIG. 9, the IP address of the transmission terminal 10 
is managed. However, the item to be managed is not limited 
to the IP address. Any information can be used as long as it 
can be used to identify the transmission terminal 10 on the 
transmission network 2. For example, a fully qualified 

45 domain name (FQDN) of the transmission terminal 10 may 
be managed. In this case, the IP address corresponding to the 
FQDN is acquired by a known domain name system (DNS) 
server. 

In the embodiment, the video conference system is 
so described as an example of the transmission system 1. 

However, the transmission system 1 is not limited to be 
applied to the video conference system. The transmission 
system 1 may be applicable to a telephone system such as an 
Internet Protocol (IP) telephone and an Internet telephone. 

55 The transmission system 1 may be a car navigation 
system. In this case, the transmission terminal 10 on one side 
corresponds to a car navigation system mounted on a vehicle 
while the transmission terminal 10 on the other side corre-
sponds to a management terminal or a management server of 

60 a management center that manages the car navigation, or 
another car navigation system mounted on another vehicle. 
In the transmission system 1, the transmission terminals 10 
may be structured with cell phones. 

In the embodiment, image data and sound data are 
65 described as examples of the content data. However, content 

data is not limited to the image data and the sound data. 
Touch data may be applicable. In this case, a sense of touch 
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obtained by a user at a transmission terminal on one side is 
transmitted to another transmission terminal on the other 
side. 

The content data may be olfactory (smell) data. In this 
case, an aroma (smell) at a transmission terminal on one side 
is transmitted to another transmission terminal on the other 
side. The content data may be at least one piece of image 
data, sound data, touch data, and olfactory data. 

In the embodiment, the video conference is held by using 
the transmission system 1. However, the transmission sys-
tem 1 is not limited to be used for the video conference. The 
transmission system 1 may be used for general conversa-
tions among family members or friends or information 
supply in one direction. 

As described above, the embodiment enables users who 
use the respective transmission terminals to grasp which 
transmission terminal is attending a conference regardless of 
the number of transmission terminals attending the confer-
ence. 

Although the invention has been described with respect to 
specific embodiments for a complete and clear disclosure, 
the appended claims are not to be thus limited but are to be 
construed as embodying all modifications and alternative 
constructions that may occur to one skilled in the art that 
fairly fall within the basic teaching herein set forth. 

The invention claimed is: 
1. A transmission management apparatus for updating 

attendance states of a plurality of transmission terminals 
including a first transmission terminal and a second trans-
mission terminal, the transmission management apparatus 
comprising: 

a storage medium configured to store first information 
including a first identification name and a first atten-
dance state associated with the first transmission ter-
minal, and second information including a second 
identification name and a second attendance state asso-
ciated with the second transmission terminal; and 

circuitry configured to: 
update the first attendance state associated with the first 

transmission terminal to a state indicating that the 
first transmission terminal is attending a video com-
munication, based on attendance request information 
for video communication received from the first 
transmission terminal; 

update, when the second transmission terminal attends 
the video communication, the second attendance 
state associated with the second transmission termi-
nal to a state indicating that the second transmission 
terminal is attending the video communication; 

acquire information including an identification name 
associated with a transmission terminal with which 
an attendance state is associated and in which the 
attendance state indicates that the transmission ter-
minal is attending the video communication, from 
the storage medium; and 

transmit the acquired information to the first transmis-
sion terminal, wherein the acquired information is 
used in order to 

display an identification name list of sites including the 
first transmission terminal and the second transmis-
sion terminal which are attending the video commu-
nication during the video communication, 

wherein the first transmission terminal is configured to 
display video images from each transmission terminal 
attending the video communication simultaneously. 

22 
2. The transmission management apparatus of claim 1, 

wherein the storage medium stores a terminal management 
table that contains the first information. 

3. The transmission management apparatus of claim 1, 
5 wherein the storage medium stores a first identifier for 

identifying the first transmission terminal and a second 
identifier for identifying the second transmission terminal. 

4. The transmission management apparatus of claim 1, 
wherein the identification name associated with a particular 

10 transmission terminal of the plurality of transmission termi-
nals is information to be registered or changed in response 
to a request from the particular transmission terminal. 

5. The transmission management apparatus of claim 1, 

15 wherein other transmission terminals of the plurality of 
transmission terminals, which are other than the first trans-
mission terminal and are attending a same conference, 
transmit or receive at least one of image data and sound data 
to or from each other via a relaying apparatus. 

20 6. The transmission management apparatus of claim 1, 
wherein each of the plurality of transmission terminals is 
one of a video conference terminal, a car navigation device, 
and a cell phone. 

7. The transmission management apparatus of claim 1, 
25 wherein the first identification name is stored in the storage 

medium in association with first identification information, 
and the second identification name is stored in the storage 
medium in association with second identification informa-
tion. 

30 8. The transmission management apparatus of claim 1, 
wherein a destination list associated with first identification 
information transmitted from the first transmission terminal 
is stored in the storage medium, and the destination list 

35 
registers at least the second transmission terminal as a 
destination candidate. 

9. A method comprising: 
updating attendance states of a plurality of transmission 

terminals including a first transmission terminal and a 

40 second transmission terminal; 
storing, in a storage medium, first information including 

a first identification name and a first attendance state 
associated with the first transmission terminal, and 
second information including a second identification 

45 name and a second attendance state associated with the 
second transmission terminal; 

updating the first attendance state associated with the first 
transmission terminal to a state indicating that the first 
transmission terminal is attending a video communica-

50 tion, based on attendance request information for video 
communication received from the first transmission 
terminal; 

updating when the second transmission terminal attends 
the video communication, the second attendance state 

55 associate with the second transmission terminal to a 
state indicating that the second transmission terminal is 
attending the video communication; 

acquiring information including an identification name 
associated with a transmission terminal with which an 

60 attendance state is associated and in which the atten-
dance state indicates that the transmission terminal is 
attending the video communication, from the storage 
medium; 

transmitting the acquired information to the first trans-
65 mission terminal, wherein the acquired information is 

used in order to display an identification name list of 
sites including the first transmission terminal and the 
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second transmission terminal which are attending the 
video communication during the video communication; 
and 

displaying, by the first transmission terminal, video 
images from each transmission terminal attending the 
video communication simultaneously. 

10. A system comprising: 

a first transmission terminal; and 

a management apparatus comprising: 

a storage medium configured to store first information 
including an identification name and a first atten-
dance state associated with the first transmission 
terminal, and second information including an iden-
tification name and a second attendance state asso-
ciated with a second transmission terminal; and 

circuitry configured to: 

update the first attendance state associated with the first 
transmission terminal to a state indicating that the 
first transmission terminal is attending a video com-
munication, based on attendance request information 
for video communication received from the first 
transmission terminal, 

update, when the second transmission terminal attends 
the video communication, the second attendance 
state associated with the second transmission termi-
nal to a state indicating that the second transmission 
terminal is attending the video communication, 

acquire information including an identification name 
associated with a transmission terminal with which 
an attendance state is associated and in which the 
attendance state indicates that the transmission ter-
minal is attending the video communication, from 
the storage medium, and 

transmit the acquired information to the first transmis-
sion terminal, and the first transmission terminal is 
configured to: 

receive the acquired information from the management 
apparatus, and 

display an identification name list of sites including the 
first transmission terminal and the second transmis-
sion terminal which are attending the video commu-
nication, based on the acquire information during the 
video communication, 

wherein the first transmission terminal is configured to 
display video images from each transmission terminal 
attending the video communication simultaneously. 

11. The system of claim 10, wherein the management 
apparatus is configured to: 

receive an information request signal from the first trans-
formation terminal when the first transmission terminal 
is in video communication with at least the second 
transmission terminal, the information request signal 
indicating a request for information on a transmission 
terminal, including the second transmission terminal. 

12. The transmission management apparatus of claim 1, 
wherein the transmission management apparatus is com-
posed of one or more computers. 

13. The method of claim 9, wherein the transmission 
management apparatus is composed of one or more com-
puters. 

14. The system of claim 10, wherein the transmission 
management apparatus is composed of one or more com-
puters. 

24 
15. The transmission management apparatus of claim 1, 

wherein the transmission management apparatus is config-
ured to: 

receive an information request signal from the first trans-
5 mission terminal when the first transmission terminal is 

in video communication with at least the second trans-
mission terminal, the information request signal indi-
cating a request for information on a transmission 
terminal, including the second transmission terminal. 

10 16. The method of claim 9, further comprising: 
receiving, by the transmission management apparatus, an 

information request signal from the first transformation 
terminal when the first transmission terminal is in video 

15 communication with at least the second transmission 
terminal, the information request signal indicating a 
request for information on a transmission terminal, 
including the second transmission terminal, with which 
the first transmission terminal is in video communica-

20 tion. 
17. A non-transitory computer-readable storage medium 

storing executable instructions, which when executed by 
circuitry, cause the circuitry to perform a method compris-
ing: 

25 storing first information including a first identification 
name and a first attendance state associated with a first 
transmission terminal, and second information includ-
ing a second identification name and a second atten-
dance state associated with a second transmission ter-

30 minal; 
updating the first attendance state associated with the first 

transmission terminal to a state indicating that the first 
transmission terminal is attending a video communica-
tion, based on attendance request information for video 

35 communication received from the first transmission 
terminal; 

updating when the second transmission terminal attends 
the video communication, the second attendance state 
associated with the second transmission terminal to a 

40 state indicating that the second transmission terminal is 
attending the video communication; 

acquiring information including an identification name 
associated with a transmission terminal with which an 
attendance state is associated and in which the atten-

45 dance state indicates that the transmission terminal is 
attending the video communication; and 

transmitting the acquired information to the first trans-
mission terminal, wherein the acquired information is 
used for displaying an identification name list of sites 

50 including the first transmission terminal and the second 
transmission terminal which are attending the video 
communication during the video communication, 

wherein the first transmission terminal is configured to 
display video images from each transmission terminal 

55 attending the video communication simultaneously. 
18. The method of claim 9, further comprising: 
storing a terminal management table that contains the first 

information. 
19. The method of claim 9, further comprising: 

60 storing a first identifier for identifying the first transmis-
sion terminal and a second identifier for identifying the 
second transmission terminal. 

20. The method of claim 9, wherein the identification 
name associated with a particular transmission terminal of 

65 the plurality of transmission terminals is information to be 
registered or changed in response to a request from the 
particular transmission terminal. 
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21. The method of claim 9, wherein other transmission 
terminals of the plurality of transmission terminals, which 
are other than the first transmission terminal and are attend-
ing a same conference, transmit or receive at least one of 
image data and sound data to or from each other via a 5 
relaying apparatus. 

22. The method of claim 9, wherein each of the plurality 
of transmission terminals is one of a video conference 
terminal, a car navigation device, and a cell phone. 

23. The method of claim 9, further comprising: 10 

storing the first identification name in association with 
first identification information; 

and 
storing the second identification name in association with 

second identification information. 15 

24. The method of claim 9, further comprising: 
storing a destination list associated with first identification 

information transmitted from the first transmission ter-
minal, and the destination list registers at least the 
second transmission terminal as a destination candi- 20 
date. 

* * * * * 
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