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(57) ABSTRACT

A seat management system includes a moving apparatus
capable of wirelessly communicating directly with each of a
plurality of terminal devices while autonomously moving,
and an information management apparatus. The information
management apparatus includes a first storage section stor-
ing therein a seat layout chart, a receiving section operable
to receive identification information of a user of each of the
terminal devices and current position of the moving appa-
ratus, acquired and transmitted by the moving apparatus, a
seat specifying section operable, based on layout positions
of a plurality of seats indicated in the seat layout chart, and
the received current position, to specify one of the seats on
which a specific one of the terminal devices as a replier of
the identification information is used, and a seat layout chart
update section operable to add the identification information
to the specified seat in the seat layout chart.

8 Claims, 16 Drawing Sheets

zZ
NORTH /
Nt WEST% EAST
SOUTH
w1 N [userA] «——UR
DIVISION O DEPARTMENT O <—_ UF|
FIRST NAME A SECOND NAME A
userA@xxx.co jp
UNSEATED
NW2 4\ st
SW1 SW3 SE1 SE3
SwW2 Sw4 SE2 SE4
T

YEAR: YYYY MONTH: MM DAY: DD HOUR: HH MINUTE: MI




US 9,571,987 B2

Sheet 1 of 16

Feb. 14, 2017

U.S. Patent

d3IAHES DONIIVHS
NOILVINHOANI

y

INIHOVIA
X31dWOD

e’

L6

L Old

\m

SNiLvyavddy
ONIAOW

w4



U.S. Patent

Feb. 14, 2017 Sheet 2 of 16 US 9,571,987 B2
FIG. 2
1
Is 11
10
OBSTACLE DETECTION CONTROL UNIT
SENSOR UNIT > s
DRIVE CONTROL 101
s 12 SECTION
HUMAN SENSOR UNIT [¢——| ‘o
IDENTIFICATION |1~
13 INFORMATION
s ACQUISITION SECTION
POSITION SENSOR UNIT j¢—»
POSITION —103
I 14 ACQUISITION SECTION
DIRECTIONAL
SENSORUNIT  [* DIRECTION  |_{~ 104
ACQUISITION SECTION
Is 15
DRIVE UNIT > INFORMATION | }~105
TRANSMISSION
SECTION
16
FIRST .
COMMUNICATION UNIT [ >
Is 17
SECOND g .

COMMUNICATION UNIT




U.S. Patent Feb. 14,2017 Sheet 3 of 16 US 9,571,987 B2

FIG. 3
NORTH SEAT NW1
A 4
T - [
WEST EAST \
TERMINAL
SOUTH .I DEVICE

SEAT NW2
( 4

TERMINAL
, e et ] DEVICE

17




U.S. Patent Feb. 14,2017 Sheet 4 of 16 US 9,571,987 B2

FIG. 4
2
21 20
MANUAL OPERATION UNIT [~ CONTROL UNIT -
| —211 SEAT SPECIFYING — 201
DISPLAY SECTION
o mm——

MANUAL OPERATION 4—212 SEAT LAYOUT CHART | }—202

DEVICE UPDATE SECTION
_—22 INFORMING SECTION H— 202
COMMUNICATION UNIT |« >

AUTHENTICATION | }—204

STORAGE UNIT |_—23 SECTION
FIRST STORAGE | .f—231 SEAT RETRIEVAL | }—205

SECTION SECTION

232

SECOND STORAGE
SECTION

USER INFORMATION | }—206
ACQUISITION SECTION

THIRD STORAGE |- 233
SECTION




U.S. Patent Feb. 14,2017 Sheet 5 of 16 US 9,571,987 B2
FIG. 5
D
NORTH //
N1
WEST EAST
SOUTH
NW1 NW3 NE1 NE3
NW2 NW4 NE2 NE4
SW1 SW3 SE1 SE3
SW2 SW4 SE2 SE4




U.S. Patent Feb. 14, 2017

Sheet 6 of 16

US 9,571,987 B2

<—/M

FIG. 6
SEAT
Ig\IDFEONF;r!\I/Ii}\%A(\)TIEIOSNR LATITUDE, LONGITUDE, ALTITUDE

N1 lat0 , lon0O alt1
NW1 lat1 , lont alt1
NW2 lat2 , lont alt1
NW3 lat1 , lon2 alt1
NwW4 lat2 , lon2 alt1
NE1 lat1 , lon3 altt
NE2 lat2 , lon3 alt1
NE3 latl , lon4 altt
NE4 lat2 , lon4 alt1
SW1 lat3 , loni alt1
SW2 lat4 , lont altt
SW3 lat3 , lon2 alt1
Sw4 lat4 , lon2 alt1
SE1 lat3 , lon3 alt1
SE2 lat4 , lon3 alt1
SE3 lat3 , lon4 alt1
SE4 lat4 |, lond alt1




US 9,571,987 B2

Sheet 7 of 16

Feb. 14, 2017

U.S. Patent

. © INVN ANOD3S| LNIWIDVNVIA AR
Arooo@49snsAs | " INVN LSuld WILSAS 4osnshs
oo 5 JNVYN ANOO3S | @ LNIWLUYdIa .
HoOXX@DAeSN 5 JWVN 1Syld ® NOISIAIG o4esn
Q.:.OO.XXX@U_LQmD H* ms_x\z onomm D FZMEFK(QMD skokeskskskok &L@WS
. 4 INVYN LSHId O] NOISIAIQ
Q-..OO.XXX@ML@WD m m2<2 Dzoomw D Fzm_\él—.m/\amg skokskskkok m\_mms
. 3 INVN LSHI O] NOISIAIC
. d IWVN ANOD3S | v INIWIdvdad N
drooxxx@diesn | = JyN LSyl < NOISIAIG R qiesn
. 0 INVN ANOD3S | v INIWLAVdad
dlroo xxx@n4esn 3 GNYN LSuld T NOISIAIG skskskeskskok nJdesn
. g IWVYN ANOD3S | O ININLYvdad
drooxxxgg4esn g INVN 1S4 O NOISIAIQ skoksk ok k g4esn
" V INVN ANOO3S | O LNIWLdvdad
dlrooxxxgy4esn vV JNYN LSuld O NOISIAIG skskekskokk y4esn
2T 140
€dn mmw_%mﬁ&ou_zu NOLLYINHOANI NOLLVINYOANI 4N NOLLYIWHOANI
INYN INTWLIEYAIA | Md QHOMSSYd| NOLLVOIALLNIAI

4N NOILLVINHOANI 434SN

d4Sn

L Ol




U.S. Patent Feb. 14,2017 Sheet 8 of 16 US 9,571,987 B2

FIG. 8
3
IMAGE READING UNIT  |&——»! CONTROL UNIT
LOGIN CONTROL [ .4—301
SECTION
IMAGE FORMING UNIT |4 \
SEAT SEARCH | 1 —302
SECTION
33 L— 303
MANUAL OPERATION UNIT}" ECORD MANAGEMENT H
331 SECTION
DISPLAY u
> 1304
NOTIFICATION
SECTION
OPERATION KEY | }—332
SECTION

COMMUNICATION UNIT  |¢—»p

STORAGE UNIT —>




U.S. Patent Feb. 14,2017 Sheet 9 of 16 US 9,571,987 B2

FIG. 9

ACTIVATION OF
MOVING APPARATUS

7

S1 —— TRANSMITTING WIRELESS
SIGNAL WHILE MOVING

S2

HAS USER
IDENTIFICATION INFORMATION
BEEN ACQUIRED?

NO

S3 —— ACQUIRING CURRENT
POSITION INFORMATION

v

S4 —— ACQUIRING TRANSMISSION
DIRECTION INFORMATION

v

g5~ ACQUIRING PERSON DETECTION
RESULT INFORMATION

v

TRANSMITTING ACQUIRED
36—~  INFORMATION TO INFORMATION
SHARING SERVER




U.S. Patent Feb. 14, 2017 Sheet 10 of 16

FIG. 10

ACTIVATION OF
INFORMATION
SHARING SERVER

US 9,571,987 B2

S21

HAS INFORMATION
BEEN RECEIVED FROM MOVING
APPARATUS?

S22

SPECIFYING SEAT

S23

IS INFORMATION
COINCIDENT WITH RECEIVED
USER IDENTIFICATION INFORMATION
STORED IN SECOND STORAGE
SECTION?

824ﬁ SZGﬁ v
ACQUIRING USER STORING RECEIVED
INFORMATION USER IDENTIFICATION
ASSOCIATED WITH INFORMATION IN
RECEIVED USER THIRD STORAGE
IDENTIFICATION SECTION
INFORMATION
825“ l 827ﬁ ) 4
ADDING USER ISSUING NOTIFICATION
IDENTIFICATION INDICATING THAT
INFORMATION, UNIDENTIFIABLE
USER INFORMATION USER IS PRESENT IN
AND STATUS SPECIFIED SEAT
INFORMATION TO
SPECIFIED SEAT

<



US 9,571,987 B2

Sheet 11 of 16

Feb. 14, 2017

U.S. Patent

e puo piel| b3S

et puol " giel| €3S

e guol " pel| 23S

W' guol" gie| 138

e quol’ el M

e guolt gl ems

EERNTTREEE] IS

EERNTCTREC] TS

e puol e | paN

EERTREC Y

e guol” [ zaN

EERETTRIECY T

e guor zel| N

e guol’ el eMN

G3LYISNN | drooegyaesn |y INYN ONOO3S V IWN LS| O LNAWLYYAA O NOISING]  w4esn | 13 Juol” zael [ ZmN
QAlv3s | drooxcxpgsesn | g IWYN ONOD3S 8 IWN LSuld| O LNBWLHYE3A O NOISING| ~ g4sn [ 1ie” fuop* 1yer] [N
e guo” o] IN

£4n o 14N " "

o |uon | ouighia | ol | oy | WY |
NOLLYAHOSN NOLLYOWLNAQ!|  *36n)iiy  [NOILYOHINGG

SNLY.S 4N NOLLYWHOSNI ¥3sn EENY 2N

Ll "Old




U.S. Patent Feb. 14, 2017

ACTIVATION OF
COMPLEX MACHINE

Sheet 12 of 16

US 9,571,987 B2

FIG. 12

Q

<

V

S31

HAS LOGIN
INSTRUCTION BEEN
ACCEPTED?

S32
LOGIN-AUTHENTICATED

NO
S33

S35

HAS USER

s34_. |

DISPLAYING WARNING
[

SEAT SEARCH INSTRUCTION
BEEN ACCEPTED?

S36

HAS SEARCH
RESULT INFORMATION BEEN

NO

RECEIVED?

S37_

NO

839\\ i

PRINTING IMAGE COMPRISING PIECES
OF INFORMATION COMPRISED IN
SEARCH RESULT INFORMATION

838\—\ h 4

STORING LR, SR ,UR, AND ST

A

DISPLAYING WARNING

b 4

LOGOUT
INSTRUCTION?

S40

S41—

LOGOUT

®




U.S. Patent

Feb. 14, 2017

Sheet 13 of 16

US 9,571,987 B2

FIG. 13
Z
NORTH //
N1 WEST- EAST
SOUTH
NWi [userA] «——UR
DIVISION O DEPARTMENT O <«—~_ UF
FIRST NAME A SECOND NAME A
userA@xxx.co jp
UNSEATED
NW2 st
SW1 SW3 SE1 SE3
SW2 Sw4 SE2 SE4
/T
YEAR: YYYY MONTH: MM DAY:DD HOUR: HH MINUTE: MI




U.S. Patent Feb. 14,2017 Sheet 14 of 16 US 9,571,987 B2

FIG. 14
H
LOGIN USER | oe AT IDENTIFIGATION| USER IDENTIFICATION, o /ATUS /
IDENTIFICATION |"\e0RMATION SR | INFORMATION UR | INFORMATION
INFORMATION LR ST
userQG Nw2 userA UNSEATED

userF NW1 userB SEATED




U.S. Patent Feb. 14,2017 Sheet 15 of 16 US 9,571,987 B2

FIG. 15

ACTIVATION OF
COMPLEX MACHINE

S51

THERE IS
DIFFERENCE BETWEEN TWO
COMBINATIONS, REGARDING
SEAT IDENTIFICATION
INFORMATION?

— v YES

ISSUING NOTIFICATION INDICATING
THAT USER SEATED IN SEAT BECOMES
UNSEATED FROM SEAT

S52




US 9,571,987 B2

Sheet 16 of 16

Feb. 14, 2017

U.S. Patent

e puol | b3S

QILVISN | SFoo0@riasn | { YN ONOOS H INVN [SuH| @ INIWIEVAI0 @ NOISING|  HHesn | HE" puop” gwef| €35
e guo pel| 73S

QILVISNN | droocigniesn |9 JyN GNOOTS B INVN Sul| @ INIWLUVA30 @ NOISING| D4esn | 1e” o giel| 13
e Z00 peEl| IS

QALVAS | dfoowaigiesn | J IWVN ONOO3S 4 JNVN 1SHid| O INGNIMVAaa CINOISING] J4esn | ble™ 2o gael| e
QILVES | drooxexgziosn | 3 IWYN ONOOS 3 JNVN LSuld| O INGNLEVAI0 CINOISING] 34esn | 1™ 10O 73| 2
e o g | NS

e puo el | vaN

QILVES | drooxipgsesn | O VN GNODAS O INVN LSHIH| v INGWIHVAI0 v NOISING|_ @#esn | ™ ol [3l|  gaN
QILVES | droowemoiesn | IVN GNODES 0 JNVN LSHH| v INGNLEVAIA v NOISING|_ Osesn | " w0 gel|  gaN
e guol 1| AN

e 250 zel| bW

e 7w pel| oM

QALVIS | dfoowxxgysesn | v INYN NOD3S ¥ IWVN LS| O INIWINYA30 O NOISING|  vAesn | 1He” 1wol ziel [ zwN
TALVAS | drosxepesn | 8 INYN ONOD3S 8 JNVN LS8 O LNGWLEVAI0 O NOISING| _ gdesn | 1NE" 10O [el|  IMN
W ou o®l| N

en i N " "

15 |NGRYEECN NorvwdodN 3w Naineag | nowvmsosn | o 3SRULIY g oy
NOLLYAHONI YOI  etehvA ITTIOIE

SNLYLS 4N NOLLYWHOANI ¥3sn 4350 Y38

9l

Ol




US 9,571,987 B2

1
SEAT MANAGEMENT SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

This non-provisional application is based on Japanese
Patent Application Serial No. 2014-264057 filed in Japan
Patent Office on Dec. 26, 2014, the contents of which are
hereby incorporated by reference.

TECHNICAL FIELD

The present disclosure relates to a seat management
system, and more particularly to a technique of managing a
position of a seat in which a user is currently seated.

BACKGROUND ART

Heretofore, there has been known a seat management
system configured to prepare a seat layout chart defining an
association between respective ones of layout positions of a
plurality of seats within a floor of an office, a lecture room
or the like and a plurality of terminal devices equipped in the
respective seats, and manage a position of a seat of a user
based on information acquired from each of the terminal
devices and the seat layout chart.

For example, there has been known a seated-status dis-
play system configured to visibly display a floor map for
figuring out a position of a seat in which a staff is currently
seated. In this seated-status display system, a seated-status
display server stores therein a floor map defining an asso-
ciation between respective ones of a plurality of ports of a
network switch used for each floor and a plurality of seats
provided with the respective ports.

The seated-status display server is operable to acquire,
from each of the terminal devices equipped in the respective
seats, information about its port via the network switch, and
acquire information about a staff corresponding to the
acquired port information, from a directory server. Then, the
seated-status display server is operable to store therein the
acquired staff information in association with the seat asso-
ciated with the port in the floor map. The stored floor map
is displayed on a display of each of the terminal devices.
This makes it possible to figure out a position of a seat in
which a user is currently seated.

It has also been known a technique of preliminarily
providing an authentication card reader in each seat, and
identify whether or not a user is seated in the seat, depending
on whether or not reading of an authentication card is
successfully performed by the authentication card reader.

SUMMARY OF INVENTION

A seat management system of the present disclosure
comprises a moving apparatus capable of wirelessly com-
municating directly with each of a plurality of terminal
devices used, respectively, on a plurality of seats being
present on a floor, while autonomously moving within the
floor, and an information management apparatus capable of
communicating with the moving apparatus. The moving
apparatus includes an information acquisition section, a
position acquisition section and an information transmission
section. The information acquisition section is operable to
transmit a wireless signal requesting a reply of identification
information for identifying a user of each of the terminal
devices, and acquire the identification information returned
from the terminal device. The position acquisition section is
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2

operable to acquire a current position of the moving appa-
ratus. The information transmission section is operable,
when the identification information is acquired by the infor-
mation acquisition section, to transmit the acquired identi-
fication information, and the current position acquired by the
position acquisition section, to the information management
apparatus. The information management apparatus includes
a first storage section, a receiving section, a seat specifying
section and a seat layout chart update section. The first
storage section stores therein a seat layout chart indicating
respective layout positions of the plurality of seats within the
floor. The receiving section is operable to receive the iden-
tification information and the current position each trans-
mitted by the information transmission section. The seat
specifying section is operable, based on the layout positions
of'the seats indicated in the seat layout chart, and the current
position received by the receiving section, to specify one of
the seats on which a specific one of the terminal devices as
a replier of the identification information received by the
receiving section is used. The seat layout chart update
section is operable to add the identification information
received by the receiving section to the seat specified by the
seat specifying section, in the seat layout chart stored in the
first storage section, to thereby update the seat layout chart.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an overall configuration diagram of a seat
management system according to one embodiment of a seat
management system relating to the present disclosure.

FIG. 2 is a block diagram illustrating an electrical con-
figuration of a moving apparatus according to one embodi-
ment of a moving apparatus relating to the present disclo-
sure.

FIG. 3 is an external view of the moving apparatus which
is autonomously moving within a floor.

FIG. 4 is a block diagram illustrating an electrical con-
figuration of an information sharing server according to one
embodiment of an information management apparatus relat-
ing to the present disclosure.

FIG. 5 is a diagram illustrating one example of a seat
layout image stored in a first storage section.

FIG. 6 is a diagram illustrating one example of initial seat
position information stored in the first storage section.

FIG. 7 is a diagram illustrating one example of informa-
tion stored in a second storage section.

FIG. 8 is a block diagram illustrating an electrical con-
figuration of a complex machine according to one embodi-
ment of an image forming apparatus relating to the present
disclosure.

FIG. 9 is a flowchart illustrating an operation of the
moving apparatus.

FIG. 10 is a flowchart illustrating an operation of the
information sharing server.

FIG. 11 is a diagram illustrating one example of updated
seat position information stored in the first storage section.

FIG. 12 is a flowchart illustrating a seat layout chart
printing operation in the complex machine.

FIG. 13 is a diagram illustrating one example of an image
to be printed by the complex machine.

FIG. 14 is a diagram illustrating one example of record
information stored in a storage section of the complex
machine.

FIG. 15 is a flowchart illustrating an operation of issuing,
by a notification section, a notification indicating that a user
seated in a seat becomes unseated from the seat.
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FIG. 16 is a diagram illustrating another example of the
updated seat position information stored in the first storage
section.

DESCRIPTION OF EMBODIMENTS

Base on the drawings, one embodiment of a seat man-
agement system relating to the present disclosure will now
be described. FIG. 1 is an overall configuration diagram of
a seat management system 9 according to one embodiment
of the seat management system relating to the present
disclosure.

As illustrated in FIG. 1, the seat management system 9
comprises a moving apparatus 1, an information sharing
server 2 (information management apparatus), a complex
machine 3 (image forming apparatus), and a network 91
such as LAN (Local Area Network). The moving apparatus
1 is configured to perform wireless communication with the
information sharing server 2 via the network 91. The com-
plex machine 3 is configured to perform wired communi-
cation with the information sharing server 2 via the network
91.

Respective configurations of the moving apparatus 1, the
information sharing server 2 and the complex machine 3 will
be described below.

The moving apparatus 1 is autonomously movable in such
a manner as to travel within a floor on which a plurality of
seats are laid out, while avoiding an obstacle such as a seat.

FIG. 2 is a block diagram illustrating an electrical con-
figuration of the moving apparatus 1 according to one
embodiment of a moving apparatus relating to the present
disclosure.

FIG. 3 is an external view of the moving apparatus 1
which is autonomously moving within a floor. Specifically,
as illustrated in FIG. 2, the moving apparatus 1 comprises an
obstacle detection sensor unit 11, a human sensor unit 12
(person detection unit), a position sensor unit 13, a direc-
tional sensor unit 14, a drive unit 15, a first communication
unit 16, a second communication unit 17, and a control unit
10.

The obstacle detection sensor unit 11 is configured to
detect that the moving apparatus 1 collides with an obstacle.
The obstacle detection sensor unit 11 may comprise a
piezoelectric element capable of converting vibration into a
voltage signal and outputting the voltage signal. In this case,
the obstacle detection sensor unit 11 is operable, when a
voltage indicated by a voltage signal output from the piezo-
electric element is greater than a given reference voltage, to
output collision detection information indicative of a colli-
sion of the moving apparatus 1 with an obstacle, to output,
to the control unit 10.

The human sensor unit 12 is configured to detect whether
or not a person is present within a given distance from the
moving apparatus 1 and output person detection result
information indicative of a result of the detection, to the
control unit 10. As illustrated in FIG. 3, the moving appa-
ratus 1 has an apparatus body formed in a columnar shape.
The human sensor unit 12 is provided, for example, on an
upper surface (surface on a front side of the drawing sheet
in FIG. 3) of the apparatus body of the moving apparatus 1.
For example, the human sensor unit 12 comprises an infra-
red sensor capable of detecting infrared rays emitted from a
human body and outputting a voltage signal corresponding
to an intensity of the detected infrared rays.

In this case, when a voltage indicated by a voltage signal
output from the infrared sensor is greater than a given
reference voltage, the human sensor unit 12 is operable to
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detect that a person P is present within the given distance
from the moving apparatus 1. Then, the human sensor unit
12 is operable to output, as the person detection result
information, information indicative of the presence of a
person P, to the control unit 10. On the other hand, when a
voltage indicated by a voltage signal output from the infra-
red sensor is equal to or less than the given reference
voltage, the human sensor unit 12 is operable to detect that
no person P is present within the given distance from the
moving apparatus 1. Then, the human sensor unit 12 is
operable to output, as the person detection result informa-
tion, information indicative of the absence of a person P, to
the control unit 10.

The position sensor unit 13 is configured to, under control
of the control unit 10, output current position information
indicative of a current position of the moving apparatus 1, to
the control unit 10. For example, the position sensor unit 13
comprises a GPS (Global Positioning System) receiver. The
GPS receiver is capable of calculating latitude, longitude
and altitude of the moving apparatus 1, based on radio waves
received from a plurality of GPS satellites and correction
information received from a fixed reference station on the
ground. In this case, the position sensor unit 13 is operable,
under control of the control unit 10, to output, as the current
position information, latitude, longitude and altitude calcu-
lated by the GPS receiver, to the control unit 10.

The directional sensor unit 14 is configured to, under
control of the control unit 10, output moving direction
information indicative of a moving direction of the moving
apparatus 1, to the control unit 10. For example, the direc-
tional sensor unit 14 comprises an electronic compass. The
electronic compass is equipped with a plurality of magnetic
sensors for detecting the geomagnetism. The electronic
compass is capable of calculating how much degree the
moving direction of the moving apparatus 1 (Y-direction in
FIG. 3) inclines in a clockwise direction with respect to true
north, based on a geomagnetic intensity detected by the
magnetic sensors. In this case, the directional sensor unit 14
is operable to, under control of the control unit 10, output,
as the moving direction information indicative of the mov-
ing direction of the moving apparatus 1, an angle calculated
by electronic compass, to the control unit 10.

For example, when the moving direction of the moving
apparatus 1 is oriented to true north, the directional sensor
unit 14 is operable to output, as the moving direction
information, information indicative of 0°. Further, when the
moving direction of the moving apparatus 1 is oriented to
true east, the directional sensor unit 14 is operable to output,
as the moving direction information, information indicative
01 90°. When the moving direction of the moving apparatus
1 is oriented to true south, the directional sensor unit 14 is
operable to output, as the moving direction information,
information indicative of 180°. When the moving direction
of the moving apparatus 1 is oriented to true west, the
directional sensor unit 14 is operable to output, as the
moving direction information, information indicative of
270°.

As illustrated in FIG. 3, the drive unit 15 comprises two
drive wheels 151a, 1515, a driven wheel 151¢, and a
non-illustrated motor capable of rotationally driving the
drive wheels 151a, 1515 under control of the control unit 10.
The drive wheels 151a, 1515 and the driven wheel 151¢ are
provided on a lower surface (surface on a back side of the
drawing sheet in FIG. 3) of the moving apparatus 1.

The first communication unit 16 is composed of a wireless
LAN communication module, and is configured to perform
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wireless communication with the information sharing server
2 via the network 91 (FIG. 1).

The second communication unit 17 is composed of a
Bluetooth (trade mark) or infrared communication module.
On each of the seats within the floor, a terminal device 4
such as a notebook-size personal computer or a tablet is used
which comprises the same communication module as that of
the second communication unit 17 and is capable of wire-
lessly communicating directly with the second communica-
tion unit 17. The second communication unit 17 is operable
to wirelessly communicate directly with each of the terminal
devices 4 without intermediacy of the network 91. It should
be noted that, a part of the seats within the floor may be
provided with a device, such as a file server for each
division, incapable of wirelessly communicating directly
with the second communication unit 17.

The following description will be made on the assumption
that one lateral side of the apparatus body of the moving
apparatus 1 provided with the driven wheel 151c¢ is defined
as a front side. The second communication unit 17 is
installed on a right lateral side of the apparatus body of the
moving apparatus 1, to transmit a wireless signal in a
direction inclined at 90° clockwisely with respect to the
moving direction of the moving apparatus 1. However, an
installation position of the second communication unit 17 is
not limited thereto. For example, the second communication
unit 17 may be installed on a left lateral side of the apparatus
body of the moving apparatus 1. In this case, the second
communication unit 17 is operable to transmit a wireless
signal in a direction inclined at 90° counterclockwisely with
respect to the moving direction of the moving apparatus 1.

The control unit 10 is configured to control an operation
of each element of the moving apparatus 1. For example, the
control unit 10 comprises: a non-illustrated CPU (Central
Processing Unit) capable of performing given arithmetic
processing; a non-illustrated non-volatile memory such as
EEPROM (Electrically Erasable and Programmable Read
Only Memory), storing therein a given control program; a
non-illustrated RAM (Random Access Memory) for tempo-
rarily storing data therein; and peripheral circuits thereof.

The control unit 10 is operable to instruct the CPU to
execute the control program stored in the non-volatile
memory to thereby operate, for example, as a drive control
section 101, an identification information acquisition section
102 (information acquisition section), a position acquisition
section 103, a direction acquisition section 104, and an
information transmission section 105.

The drive control section 101 is operable to control the
drive unit 15 to allow the moving apparatus 1 to autono-
mously move in such a manner as to travel within the floor
while avoiding an obstacle. For example, the drive control
section 101 is operable to control the non-illustrated motor
of the drive unit 15 to rotationally drive the drive wheels
151a, 15156 at the same speed, thereby allowing the moving
apparatus 1 to travel in a straight line.

The drive control section 101 is also operable to control
the motor to rotationally drive only the drive wheel 151a for
a given time to thereby cause the apparatus body of the
moving apparatus 1 to turn by a given angle in a counter-
clockwise direction. Then, the drive control section 101 is
operable to control the motor to rotationally drive the drive
wheels 151a, 1515 at the same speed, thereby allowing the
moving apparatus 1 to travel in a straight line. In this way,
the drive control section 101 can change the moving direc-
tion of the moving apparatus 1 to a direction inclined at the
given angle in the counterclockwise direction.
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Further, the drive control section 101 is operable to
control the motor to rotationally drive only the drive wheel
1515 for a given time to thereby cause the apparatus body of
the moving apparatus 1 to turn by a given angle in a
clockwise direction. Then, the drive control section 101 is
operable to control the motor to rotationally drive the drive
wheels 151a, 1515 at the same speed, thereby allowing the
moving apparatus 1 to travel in a straight line. In this way,
the drive control section 101 can change the moving direc-
tion of the moving apparatus 1 to a direction inclined at the
given angle in the clockwise direction.

The drive control section 101 is operable, when the
collision detection information output from the obstacle
detection sensor unit 11 is input into the control unit 10, to
change the moving direction of the moving apparatus 1 to a
different direction. For example, the drive control section
101 is operable to instruct the position sensor unit 13 to
output the current position information. Then, the drive
control section 101 is operable to determine, as the different
direction, a direction causing the moving device 1 to come
closest to a route preliminarily set to allow the moving
device 1 to travel around the entire region within the floor,
with respect to the current position indicated by the output
current position information. It should be noted that a
method for determining the different direction may be
different from the above.

The identification information acquisition section 102 is
operable, every time a given time elapses, to instruct the
second communication unit 17 to transmit a wireless signal
requesting a reply of user identification information (iden-
tification information) for identifying a user of each of the
terminal devices 4. For example, the user identification
information is a user ID input into the terminal device 4 by
a user when the user logs into the terminal device 4.

Assume that a specific one of the terminal devices 4
capable of wirelessly communicating directly with the sec-
ond communication unit 17 as mentioned above is present in
the transmission direction of the wireless signal. Further,
assume that, in response to the wireless signal received from
the moving apparatus 1, the specific terminal device 4
returns user identification information. In this case, the
identification information acquisition section 102 is oper-
able to acquire the user identification information returned
from the specific terminal device 4 and received by the
second communication unit 17.

On the other hand, in the case where none of the terminal
devices 4 capable of wirelessly communicating directly with
the second communication unit 17 as mentioned above is
present in the transmission direction of the wireless signal,
no user identification information is received by the second
communication unit 17, and therefore the identification
information acquisition section 102 does not acquire any
user identification information.

Differently from the above, assume that, although a
specific one of the terminal devices 4 capable of wirelessly
communicating directly with the second communication
unit 17 as mentioned above is present in the transmission
direction of the wireless signal, the specific terminal device
4 is configured to be usable without a login. In this case, no
user identification information is input into the specific
terminal device, and therefore the specific terminal device
does not return any user identification information. Thus, as
with the above situation, no user identification information
is received by the second communication unit 17, and
therefore the identification information acquisition section
102 cannot acquire any user identification information.
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The position acquisition section 103 is operable to control
the position sensor unit 13 to output therefrom the current
position information indicative of the current position of the
moving apparatus 1, and acquire the output current position
information.

The direction acquisition section 104 is operable, under
control of the identification information acquisition section
102, to acquire transmission direction information indicative
of the transmission direction of the wireless signal trans-
mitted by the second communication unit 17. More specifi-
cally, the direction acquisition section 104 is operable to
control the directional sensor unit 14 to output therefrom the
moving direction information indicative of the moving
direction of the moving apparatus 1, and acquire the output
moving direction information. As an example, assume that
the second communication unit 17 transmits the wireless
signal in a direction inclined at 90° clockwisely with respect
to the moving direction of the moving device 1. In this case,
the direction acquisition section 104 is operable to add 90°
to an angle indicated by the acquired moving direction
information, i.e., an angle indicative of the moving direction
of the moving apparatus 1, to thereby acquire a result of the
addition as the transmission direction information.

The information transmission section 105 is operable,
when the user identification information is acquired by the
identification information acquisition section 102, to instruct
the position acquisition section 103 to acquire the current
position information, and instruct the direction acquisition
section 104 to acquire the transmission direction informa-
tion. The information transmission section 105 is also oper-
able, when the user identification information is acquired by
the identification information acquisition section 102, to
acquire the person detection result information output from
the human sensor unit 12.

Then, the information transmission section 105 is oper-
able to instruct the first communication unit 16 to transmit,
to the information sharing server 2, the user identification
information acquired by the identification information
acquisition section 102, the current position information
acquired by the position sensor unit 13, the transmission
direction information acquired by the direction acquisition
section 104, and the person detection result information
acquired by the information transmission section 105 itself.

Details of the operation of the moving apparatus 1 will be
described later.

A configuration of the information sharing server 2 will be
described below. FIG. 4 is a block diagram illustrating an
electrical configuration of the information sharing server 2
according to one embodiment of an information manage-
ment apparatus relating to the present disclosure. As illus-
trated in FIG. 4, the information sharing server 2 comprises
a manual operation unit 21, a communication unit 22 (re-
ceiving section), a storage unit 23, and a control unit 20.

For example, the manual operation unit 21 comprises: a
display 211 for displaying information thereon, such as a
liquid crystal display; and a manual operation device 212 for
allowing a user to perform an operation for various instruc-
tions, such as a keyboard or a mouse.

The communication unit 22 is composed of a wired LAN
communication module and is configured to perform wired
communication between the moving apparatus 1 and the
complex machine 3 via the network 91 (FIG. 1). For
example, the communication unit 22 is operable to receive
the user identification information, the current position
information, the transmission direction information and the
person detection result information each transmitted by the
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information transmission section 105 of the moving appa-
ratus 1, and output the received information to the control
unit 20.

The storage unit 23 is a storage device such as HDD (Hard
Disk Drive). A storage area of the storage unit 23 is used as
a first storage section 231, a second storage section 232 and
a third storage section 233. Alternatively, a plurality of
storage devices may be provided, wherein storage areas of
the plurality of storage devices may be used as the first
storage section 231, the second storage section 232 and the
third storage section 233.

The first storage section 231 pre-stores therein a seat
layout chart. The seat layout chart indicates respective
layout positions of the plurality of seats within the floor
around which the moving apparatus 1 travels. Specifically,
the seat layout chart is composed of: a seat layout image
depicting the layout positions of the plurality of seats; and
seat position information indicating each of the layout
positions of the plurality of seats by latitude, longitude and
altitude.

FIG. 5 is a diagram illustrating one example of the seat
layout image D stored in the first storage section 231. For
example, the first storage section 231 stores therein a seat
layout image D depicting respective layout positions of
seventeen seats within the floor, as illustrated in FIG. 5. In
the seat layout image D illustrated in FIG. 5, seventeen
pieces of seat identification information SR (seat informa-
tion) “N17, “NW1” to “NW4”, “NE1” to “NE4”, “SW1” to
“SW4”, “SE1” to “SE4” for identifying the respective seats
are depicted, respectively, at the layout positions of the
seventeen seats.

FIG. 6 is a diagram illustrating one example of initial seat
position information M stored in the first storage section
231. The first storage section 231 further stores therein
initial seat position information M defining an association
between corresponding ones of the seventeen pieces of seat
identification information SR ‘“N1”, “NW1” to “NW4”,
“NE1” to “NE4”, “SW1” to “SW4”, “SE1” to “SE4”, and
seventeen sets of latitude, longitude and altitude indicating
layout positions of the seats identified, respectively, by the
seventeen pieces of seat identification information SR, as
illustrated in FIG. 6.

For example, in the seat position information M illus-
trated in FIG. 6, the seat identification information SR
“NW1” is associated with the set of latitude “lat1”, longitude
“lon1” and altitude “alt1” indicating a layout position of one
of the seats identified by the seat identification information
SR “NW1”. The latitude and longitude contained in the seat
position information M mean latitude and longitude of a
center position of each of the seats. The altitude contained in
the seat position information M means altitude of the floor
on which the seats are present.

The second storage section 232 stores therein: a plurality
of pieces of user identification information; a plurality of
passwords to be used, respectively, by a plurality of users
identified by the respective piece of user identification
information, to certify that each of the users is a user who is
allowed to log into each of the information sharing server 2,
the complex machine 3 and the terminal devices 4 (i.e., a
login-authenticated user); and a plurality of pieces of user
information about the respective users, in such a manner as
to be associated with each other.

Each piece of user information comprises attribute infor-
mation about a user associated with each piece of user
information, wherein the attribute information is composed
of one or more attribute elements, such as department
information indicative of a department to which the user



US 9,571,987 B2

9

belongs, name information indicative of legal name of the
user, and/or address information indicative of an e-mail
address of the user. The following description will be made
on the assumption that each piece of user information
comprises three attribute elements: the department informa-
tion, the name information and the address information.

FIG. 7 is a diagram illustrating one example of the
information stored in the second storage section 232. For
example, the second storage section 232 stores therein user
identification information UR “userA”, a password PW
coksoiikn department information UF1 “Division o Depart-
ment o”, name information UF2 “First name A Second name
A”, and address information UF3 “userA@xxx.co.jp”, in
such a manner as to be associated with each other, as
illustrated in FIG. 7.

The third storage section 233 is operable, according to an
aftermentioned informing section 203, to store therein each
piece of user identification information UR when informa-
tion coincident therewith is not stored in the second storage
section 232.

The control unit 20 is operable to control an operation of
each element of the information sharing server 2. For
example, the control unit 20 comprises: a non-illustrated
CPU capable of performing given arithmetic processing; a
non-illustrated non-volatile memory such as EEPROM, stor-
ing therein a given control program; a non-illustrated RAM
for temporarily storing data therein; and peripheral circuits
thereof.

The control unit 20 is operable to instruct the CPU to
execute the control program stored in the non-volatile
memory to thereby operate, for example, as a seat specifying
section 201, a seat layout chart update section 202, an
informing section 203, an authentication section 204, a seat
retrieval section 205, and a user information acquisition
section 206.

The seat specifying section 201 is operable, based on the
layout positions of the seats indicated in the seat layout chart
stored in the first storage section 231, and the current
position information and the transmission direction infor-
mation received by the communication unit 22, to specify
one of the seats on which the terminal device 4 as a replier
of the user identification information UR received by the
communication section 22 is used. Details of the seat
specifying section 201 will be described later.

The seat layout chart update section 202 is operable to
store the user identification information UR and others
received by the communication unit 22, in the first storage
section 231, in such a manner as to be associated with (added
to) the seat specified by the seat specitying section 201, in
the seat layout chart stored in the first storage section 231,
to thereby update the seat layout chart. Details of the seat
layout chart update section 202 will be described later.

The informing section 203 is operable, when information
coincident with the user identification information UR
received by the communication unit 22 is not stored in the
second storage section 232, to store the received user
identification information UR in the third storage section
233. Additionally, the informing section 203 is operable to
inform a given superuser of the fact that an unidentifiable
user is present in the seat specified by the seat specifying
section 201. Details of the informing section 203 will be
described later.

The authentication section 204 is operable, when an
aftermentioned login instruction transmitted by the complex
machine 3 is received by the communication unit 22, to
determine whether or not information coincident with a
combination of a piece of user identification information UR
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and a password PW each contained in the login instruction
is stored in the second storage section 232.

When the authentication section 204 determines that
information coincident with the combination is stored in the
second storage section 232, it is operable, to return, as
authentication information, information indicating that a
user corresponding to the combination is a login-authenti-
cated user, to the complex machine 3. On the other hand,
when the authentication section 204 determines that infor-
mation coincident with the combination is not stored in the
second storage section 232, it is operable, to return, as the
authentication information, information indicating that the
user corresponding to the combination is not a user who is
allowed to log into the complex machine 3 (i.e., a login-
unauthenticated user), to the complex machine 3. The term
“user corresponding to the combination” means a user
identified by the user identification information UR con-
tained in the combination.

The seat retrieval section 205 is operable, when an
aftermentioned user seat search instruction transmitted by
the complex machine 3 is received by the communication
unit 22, to acquire one of the pieces of seat identification
information SR contained in the seat position information
M, corresponding to aftermentioned user search information
contained in the user seat search instruction. Then, the seat
retrieval section 205 is operable to return, to the complex
machine 3, search result information containing the acquired
seat identification information SR. Details of the search
result information will be described later.

On the other hand, when the seat position information M
does not contain any seat identification information SR
corresponding to the aftermentioned user search informa-
tion, the seat retrieval section 205 is operable to return, to the
complex machine 3, non-existence information indicative of
the non-existence of a user corresponding to the user search
information. Details of the seat retrieval section 205 will be
described later.

The user information acquisition section 206 is operable,
when an aftermentioned user information acquisition
instruction transmitted by the complex machine 3 is received
by the communication unit 22, to acquire a piece of user
identification information UR contained in the received user
information acquisition instruction. Then, the user informa-
tion acquisition section 206 is operable to return, to the
complex machine 3, one of the pieces of user information
UF which is stored in the second storage section 232 in
association with the acquired user identification information
UR.

A configuration of the complex machine 3 will be
described below. FIG. 8 is a block diagram illustrating an
electrical configuration of the complex machine 3 according
to one embodiment of an image forming apparatus relating
to the present disclosure. As illustrated in FIG. 8, the
complex machine 3 comprises an image reading unit 31, an
image forming unit 32, a manual operation unit 33, a
communication unit 34, a storage unit 35, and a control unit
30.

The image reading unit 31 comprises a non-illustrated
optical system unit having a CCD (Charge Coupled Device),
an exposure lamp and the like. The optical system unit is
operable, under control of the control unit 30, to scan an
image of a document placed on a non-illustrated platen to
acquire image data and simultaneously output the acquired
image data to the control unit 30.

The image forming unit 32 is operable, under control of
the control unit 30, to perform a printing operation. More
specifically, the image forming unit 32 has a well-known
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configuration comprising a photosensitive drum, a charging
unit, an exposure unit, a development unit, a cleaning unit
and the like.

The manual operation unit 33 comprises a display 331 for
displaying information thereon, and an operation key section
332 for allowing a user to perform an operation for various
instructions. For example, the display 331 is a liquid crystal
display having a touch panel function. For example, the
operation key section 332 includes various keys such as a
start key for issuing an instruction for starting to perform a
certain function such as a copy function, and numerical
keypad for inputting numerical values and codes.

The communication unit 34 is composed of a wired LAN
communication module, and is configured to perform wired
communication with the information sharing server 2 via the
network 91 (FIG. 1).

The storage unit 35 is a storage device such as HDD or
SSD (Solid State Drive). The storage unit 35 is used to store
aftermentioned record information and others.

The control unit 30 is operable to control an operation of
each element of the complex machine 3. For example, the
control unit 30 comprises: a non-illustrated CPU capable of
performing given arithmetic processing; a non-illustrated
non-volatile memory such as EEPROM, storing therein a
given control program; a non-illustrated RAM for tempo-
rarily storing data therein; and peripheral circuits thereof,
such as a timer for clocking a current time.

The control unit 30 is operable to instruct the CPU to
execute the control program stored in the non-volatile
memory to thereby operate, for example, as a login control
section 301, a seat search section 302, a record management
section 303, and a notification section 304.

The login control section 301 is operable to allow a user
to log into the complex machine 3. The login control section
301 is also operable to allow a login user, i.e., a user who
logs into the complex machine 3, to log out of the complex
machine 3. The login control section 301 is operable to
accept a login instruction containing a piece of user identi-
fication information UR and a password PW each input by
a user through the manual operation unit 33, and instruct the
communication unit 34 to transmit the accepted login
instruction to the information sharing server 2.

Assume that the authentication information returned by
the authentication section 204 of the information sharing
server 2 in response to the login instruction is received by
the communication unit 34. Further, assume the authentica-
tion information indicates that a user identified by the user
identification information UR contained in the login instruc-
tion is a login-authenticated user. In this case, the login
control section 301 is operable to store the user identification
information UR contained in the login instruction, in the
RAM. In this way, the login control section 301 allows the
user identified by the user identification information UR to
log into the complex machine 3.

Differently from the above, assume the authentication
information received by the communication unit 34 indi-
cates that the user identified by the user identification
information UR contained in the login instruction is a
login-unauthenticated user. In this case, the login control
section 301 is operable to refuse the user identified by the
user identification information UR contained in the login
instruction, from logging into the complex machine 3, and
instruct the display 331 to display thereon a warning mes-
sage indicating that the user identification information UR is
unauthorized.

The login control section 301 is also operable to accept a
logout instruction input by a login user through the manual
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operation unit 33. In response to accepting the logout
instruction, the login control section 301 is operable to
delete the user identification information UR of the login
user stored in the RAM. In this way, the login control section
301 allows the login user to log out of the complex machine
3.

The seat search section 302 is operable to accept a user
seat search instruction input by a login user through the
manual operation unit 33. The user seat search instruction is
an instruction for instructing the information sharing server
2 to retrieve one of the seats in which a specific user is
currently seated. The user seat search instruction contains
user search information. The user search information is
information input as a so-called search keyword by the login
user in order to retrieve one of the seats in which the specific
user is currently seated. For example, the user search infor-
mation comprises attribute information composed of at least
a part of the attribute elements comprised in a specific one
of the pieces of user information UF, regarding the specific
user

The seat search section 302 is operable to instruct the
communication unit 34 to transmit the accepted user seat
search instruction to the information sharing server 2.
Assume that, in response to the user seat search instruction,
the search result information containing one of the pieces of
seat identification information SR is returned by the seat
retrieval section 205 of the information sharing server 2, and
the communication unit 34 receives the returned search
result information. In this case, the seat search section 302
is operable to instruct the image forming unit 32 to print an
image including the seat identification information SR con-
tained in the search result information. Details of the search
result information will be described later.

Differently from the above, assume that the absence
information is returned by the seat retrieval section 205 of
the information sharing server 2, and the communication
unit 34 receives the returned non-existence information. In
this case, the seat search section 302 is operable to instruct
the display 331 to display thereon information indicative of
the absence of a user corresponding to the user search
information contained in the user seat search instruction.
Details of the seat search section 302 will be described later.

The record management section 303 is operable, when an
image including one of the pieces of seat identification
information SR is printed by the image forming unit 32, to
store, in the storage unit 35, record information comprising
a piece of user identification information UR of a login user
(user of the image forming apparatus) during the printing
operation, and the seat identification information SR
included in the printed image. Details of the record man-
agement section 303 and the record information will be
described later.

The notification section 304 is operable, based on the seat
layout chart stored in the first storage section 231, and the
record information stored in the storage unit 35, to determine
whether or not, in one or more of the pierces of seat
identification information SR included in images printed by
the image forming unit 32, there is a pierce of seat identi-
fication information SR which is associated with given
information updated after the printing operation in the seat
position information M.

When the notification section 304 determine that there is
apierce of seat identification information SR associated with
the updated given information, to notify a login user who
printed an image including the pierce of seat identification
information SR, of a fact that a user seated in a seat indicated
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by the pierce of seat identification information SR becomes
unseated from the seat. Details of the notification section
304 will be described later.

An operation of updating the seat layout chart stored in
the first storage section 231 will be described below.
Through the following description, the operation of the
moving apparatus 1, and details of the seat specifying
section 201, the seat layout chart update section 202 and the
informing section 203 will be described. FIG. 9 is a flow-
chart illustrating the operation of the moving apparatus 1.
FIG. 10 is a flowchart illustrating the operation of the
information sharing server 2.

The following description will be made on the assumption
that the first storage section 231 stores therein a seat layout
chart comprising the seat layout image D illustrated in FIG.
5 and the seat position information M illustrated in FIG. 6.
It will also be made on the assumption that the second
storage section 232 stores therein corresponding ones of a
plurality of pieces of user identification information UR and
a plurality of pieces of user information UF, in such a
manner as to be associated with each other, as illustrated in
FIG. 7.

As illustrated in FIG. 9, upon activation of the moving
apparatus 1, the drive control section 101 controls the drive
unit 15 to allow the moving apparatus 1 to autonomously
move. Thus, the moving apparatus 1 travels within the floor
while avoiding an obstacle. Concurrently, every time a given
time elapses, the identification information acquisition sec-
tion 102 instructs the second communication unit 17 to
transmit the wireless signal (S1). The moving apparatus 1
will continue the operation of transmitting the wireless
signal every time a given time elapses, while autonomously
moving within the floor.

When the user identification information UR is acquired
by the identification information acquisition section 102
(S2: YES), the information transmission section 105
instructs the position acquisition section 103 to acquire the
current position information (S3) and instruct the direction
acquisition section 104 to acquire the transmission direction
information (S4), and to acquire the person detection result
information output by the human sensor unit 12 (S5).

Then, the information transmission section 105 instructs
the first communication unit 16 to transmit, to the informa-
tion sharing server 2, the user identification information UR
received in the step S2, the current position information
acquired in the step S3, the transmission direction informa-
tion acquired in the step S4, and the person detection result
information acquired in the step S5 (S6). Subsequently,
processing in and after the step S1 will be repeated.

Assume that, after activation of the information sharing
server 2, the communication unit 22 of the information
sharing server 2 receives the user identification information
UR and other information transmitted by the information
transmission section 105, as illustrated in FIG. 10, and
outputs the received information to the control unit 20 (S21:
YES).

In this case, based on respective layout positions of the
seats indicated in the seat layout chart stored in the first
storage section 231, and the current position information and
the transmission direction information received in the step
S21, the seat specifying section 201 specifies one of the seats
on which the terminal device 4 as a replier of the user
identification information UR received in the step 21 is used
(S22).

A specific example of the seat specifying operation per-
formed by the seat specifying section 201 in the step S22
will be described here. In this specific example, assume that
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the moving apparatus 1 moves within the floor toward true
north, in the vicinity of the seat identified by the seat
identification information SR “NW2”, as illustrated in FIGS.
3 and 5. Further, assume that, in the step S2 (FIG. 9), the
identification information acquisition section 102 acquires
the user identification information UR “userA” returned by
the terminal device 4 which is used on the seat identified by
the seat identification information SR “NW2”.

Further, assume that, in the step S6 (FIG. 9), the infor-
mation transmission section 105 operates to transmit: the
user identification information UR “userA”; information
indicative of latitude “lat2”, longitude “lonX” and altitude
“altl” of a current position of the moving apparatus 1, as the
current position information; information indicative of
“90°”, 1.e., a true east direction, as the transmission direction
information; and information indicative of the absence of a
person P, as the person detection result information. Further,
assume that, in the step S21, the communication unit 22
receives the above information transmitted from the infor-
mation transmission section 105, and outputs the received
information to the control units 20.

In this case, in the step S22, the seat specifying section
201 refers to a plurality of sets of latitude, longitude and
altitude, each associated with a respective one of the pieces
of seat identification information SR comprised in the seat
position information M (FIG. 6) stored in the first storage
section 231. Then, the seat specifying section 201 specifies
a set of latitude “lat2”, longitude “lonl” and altitude “alt1”,
which is closest in the true east direction indicated by “90°”
as the transmission direction information received by the
communication unit 22, from the set of latitude “lat2”,
longitude “lonX” and altitude “altl” indicated by the current
position information received by the communication unit 22.
Then, the seat specifying section 201 specifies one of the
seats which is identified by the seat identification informa-
tion SR “NW2” with which the specified set of latitude
“lat2”, longitude “lonl” and altitude “altl” is associated, as
one of the seats on which the terminal device 4 as a replier
of the user identification information UR “userA” is used.

Refer to FIG. 10 again. Subsequently, the informing
section 203 determines whether or not information coinci-
dent with the user identification information UR received in
the step S21 is stored in the second storage section 232
(S23).

Assume that, in the step S23, the informing section 203
determines that information coincident with the user iden-
tification information UR received in the step S21 is stored
in the second storage section 232 (S23: YES). In this case,
the seat layout chart update section 202 acquires one of the
pieces of user information UF, which is stored in the second
storage section 232 in association with the received user
identification information UR (S24).

In this specific example, the user identification informa-
tion UR “userA” is stored in the second storage section 232,
as illustrated in FIG. 7. Thus, in the step S23, the informing
section 203 determines that information coincident with the
user identification information UR “userA” received in the
step S21 is stored in the second storage section 232.

In this case, in the step S24, the seat layout chart update
section 202 acquires one of the pieces of user information
UF, which comprises the department information UF1
“Division o Department o”, the name information UF2
“First name A Second name A”, and the address information
UF3 “userA@xxx.co.jp” each stored in the second storage
section 232 in association of the user identification infor-
mation UR “userA”.
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Then, the seat layout chart update section 202 stores the
user identification information UR received in the step S21
and the user information UF acquired in the step S24, in such
a manner as to be associated with the seat identification
information SR indicative of the seat specified in the step
S22, in the seat position information M stored in the first
storage section 231 (S25).

Further, assume that, in the step S21, information indica-
tive of the presence of a person P is received as the person
detection result information. In this case, in the step S25, the
seat layout chart update section 202 further stores informa-
tion indicative of a seated state as status information ST, in
such a manner as to be associated with the seat identification
information SR indicative of the seat specified in the step
S22, in the seat position information M.

Differently from the above, assume that information
indicative of the absence of a person P is received as the
person detection result information, in the step S21. In this
case, in the step S25, the seat layout chart update section 202
further stores information indicative of an unseated state as
the status information ST, in such a manner as to be
associated with the seat identification information SR
indicative of the seat specified in the step S22, in the seat
position information M.

FIG. 11 is a diagram illustrating one example of updated
seat position information M stored in the first storage section
231. As an example, assume that, in the step S21, informa-
tion indicative of the absence of a person P is output as the
person detection result information to the control unit 10, as
described in the above specific example. Further, assume
that, in the step S22, the seat specifying section 201 specifies
one of the seats which is identified by the seat identification
information SR “NW2”, as one of the seats on which the
terminal device 4 as a replier of the user identification
information UR “userA” is used. Further, assume that, in the
step S24, the seat layout chart update section 202 acquires
one of the pieces of user information UF, which comprises
the department information UF1 “Division o Department
0”, the name information UF2 “First name A Second name
A”, and the address information UF3 “userA@xxx.co.jp”
each stored in the second storage section 232 in association
of the user identification information UR “userA”.

In this case, in the step S25, the seat layout chart update
section 202 stores the user identification information UR
“userA” received in the step S21, and the user information
UF comprising the department information UF1 “Division o
Department o”, the name information UF2 “First name A
Second name A”, and the address information UF3
“userA@xxx.co.jp”, in such a manner as to be associated
with the seat identification information SR “NW2”, as
illustrated in FIG. 11. The person detection result informa-
tion received in the step S21 is indicative of the absence of
a person P, so that the seat layout chart update section 202
further stores information indicative of an unseated state as
the status information ST, in such a manner as to be
associated with the seat identification information SR
“NW2”.

As a case different from the above specific example,
assume that, in the step S21, the user identification infor-
mation UR “userB” and information indicative of the pres-
ence of a person P as the person detection result information
are received, and output to the control unit 10. Further,
assume that, in the step S22, the seat specifying section 201
specifies one of the seats which is identified by the seat
identification information SR “N'W1”, as one of the seats on
which the terminal device 4 as a replier of the user identi-
fication information UR “userB” is used. Further, assume
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that, in the step S24, the seat layout chart update section 202
acquires one of the pieces of user information UF, which
comprises the department information UF1 “Division o
Department o”, the name information UF2 “First name B
Second name B”, and the address information UF3
“userB@xxx.co.jp” each stored in the second storage sec-
tion 232 in association of the user identification information
UR “userB”.

In this case, in the step S25, the seat layout chart update
section 202 stores the user identification information UR
“userB”, and the user information UF comprising the depart-
ment information UF1 “Division o Department o”, the name
information UF2 “First name B Second name B”, and the
address information UF3 “userB@xxx.co.jp”, in such a
manner as to be associated with the seat identification
information SR “NW1”, as illustrated in FIG. 11. The person
detection result information received in the step S21 is
indicative of the presence of a person P, so that the seat
layout chart update section 202 further stores information
indicative of a seated state as the status information ST, in
such a manner as to be associated with the seat identification
information SR “NW1”.

In this manner, in the step S25, the seat layout chart
update section 202 stores the user identification information
UR, the user information UF and the status information S, in
such a manner as to be associated with (added to) the seat
identification information SR indicative of the seat specified
in the step S22, in the seat position information M stored in
the first storage section 231, to thereby update the seat layout
chart stored in the first storage section 231.

On the other hand, when, in the step S23, the informing
section 203 determines that information coincident with the
user identification information UR received in the step S21
is not stored in the second storage section 23 (S23: NO), it
stores the user identification information UR in the third
storage section 233 (S26). The informing section 203 also
informs a given superuser of the fact that an unidentifiable
user is present in the seat specified in the step S22 (S27).

As an example, assume that, in the step S21, the com-
munication unit 22 receives the user identification informa-
tion UR “guest”. Further, assume that, in the step S22, the
seat specifying section 201 specifies one of the seats which
is identified by the seat identification information SR “N1”.

In this case, the user identification information UR
“guest” is not stored in the second storage section 232, as
illustrated in FIG. 7. Thus, in the step S23, the informing
section 203 determines that information coincident with the
user identification information UR “guest” is not stored in
the second storage section 232. Then, in the step S26, the
informing section 203 stores the user identification infor-
mation UR “guest” in the third storage section 233.

Then, in the step S27, the informing section 203 acquires
user information UF stored in the second storage section 232
in association with the user identification information UR
“sysuser” for the superuser (FIG. 7). The informing section
203 creates an e-mail containing a message indicating that
an unidentifiable user is present in the seat specified in the
step S22 and identified by the seat identification information
SR “N1”. Then, the informing section 203 operates to
transmit the created e-mail to the mail address “sysuser
xxx.co.jp” indicated in the address information UF3 com-
prised in the acquired user identification information UR,
through the communication unit 22.

In this way, in the step S27, the informing section 203
informs the superuser identified by the user identification
information UR “sysuser”, of the fact that an unidentifiable
user is present in the seat specified in the step S22.
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A seat layout chart printing operation in the complex
machine 3 will be described below. Through the following
description, details of the seat retrieval section 205, the seat
search section 302 and the record management section 303,
and details of the search result information and the record
information. FIG. 12 is a flowchart illustrating a printing
operation of a seat layout chart in the complex machine 3.

As illustrated in FIG. 12, after activation of the complex
machine 3, in response to accepting

the login instruction containing a piece of user identifi-
cation information UR and a password PW each input by a
user through the manual operation unit 33, the login control
section 301 instructs the communication unit 34 to transmit
the accepted login instruction to the information sharing
server 2 (S31: YES).

Assume that the authentication information returned by
the authentication section 204 in response to the login
instruction indicates that a user identified by the user iden-
tification information UR contained in the login instruction
is a login-authenticated user (S32: YES). In this case, the
login control section 301 stores the user identification infor-
mation UR contained in the login instruction, in the RAM,
to thereby allow the user identified by the user identification
information UR to log into the complex machine 3 (S33).

As an example, assume that the second storage section
232 stores therein corresponding ones of a plurality of pieces
of user identification information UR, a plurality of pass-
words PW and a plurality of pieces of user information UF,
in such a manner as to be associated with each other, as
illustrated in FIG. 7. Further, assume that, in the step S31, a
login instruction containing the user identification informa-
tion UR “user(G”, and the password “*#¥*#¥* {g transmitted
to the information sharing server 2.

In this case, information coincident with a combination of
the user identification information UR “userG”, and the
password HFE¥EFE® coptained in the login instruction
received by the communication unit 22 is stored in the
second storage section 232. Thus, the authentication section
204 returns, as the authentication information, information
indicating that a user identified by the user identification
information UR “userG” is a login-authenticated user. Thus,
in the step S33, the login control section 301 stores the user
identification information UR “userG” in the RAM to
thereby allow a user identified by the user identification
information UR “userG” to log into the complex machine 3.

Differently from the above, assume that the authentication
information returned by the authentication section 204 indi-
cates that a user identified by the user identification infor-
mation UR contained in the login instruction is a login-
unauthenticated user (S32: NO). In this case, the login
control section 301 instructs the display 331 to display
thereon a warning message indicating that the user identi-
fication information UR input by the user is unauthorized
(S34). Then, processing in and after the step S31 will be
repeated.

Subsequently, in response to accepting a user seat search
instruction input by a login user who logs into the complex
machine 3 in the step S33, the seat search section 302
instructs the communication unit 34 to transmit the accepted
user seat search instruction to the information sharing server
2 (S35: YES).

Assume that the user seat search instruction transmitted in
the step S35 is then received by the communication unit 22.
In this case, the seat retrieval section 205 returns, as the
search result information, information comprising: one of
the pieces of seat identification information SR, associated
with one of the pieces of user information UF in the seat
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position information M, wherein the user information UF
comprises information coincident with the user search infor-
mation contained in the received user seat search instruction;
one of the pieces of user identification information UR and
one of the pieces of user information UF each associated
with the seat identification information SR in the seat
position information M; and aftermentioned status informa-
tion ST, to the complex machine 3.

On the other hand, in the case where there is no seat
identification information SR associated with one of the
pieces of user information UF comprising information coin-
cident with the user search information exists in the seat
position information M stored in the first storage section
231, the seat retrieval section 205 returns, to the composite
machine 3, the non-existence indicative of the non-existence
of a user corresponding to the user search information.

Assume that the communication unit 34 receives the
search result information, as a result of transmission of the
user seat search instruction to the information sharing server
2 in the step S35 (S36: YES). In this case, the seat search
section 302 instructs the image forming unit 32 to print an
image comprising: the seat identification information SR,
the user identification information UR, the user information
UF and the status information ST each comprised in the
received search result information (S37).

After execution of the step S37, the record management
section 303 acquires, from the RAM, the user identification
information UR indicative of the login user who has logged
into the complex machine 3 during the printing operation in
the step S37. Then, the record management section 303
stores, in the storage unit 35, the acquired user identification
information UR indicative of the login user (hereinafter
referred to as “login user identification information LR”);
the seat identification information SR printed in the step
S37; the user identification information UR printed in the
step S37; and the status information ST, in such a manner as
to be associated with each other (S38).

Differently from the above, assume that the communica-
tion unit 34 receives the non-existence information, as a
result of transmission of the user seat search instruction to
the information sharing server 2 in the step S35 (S36: NO).
In this case, the seat search section 302 instructs the display
331 to display thereon a warming message indicative of the
non-existence of the user corresponding to the user search
information contained in the user seat search instruction
transmitted in the step S35 (S39).

The operations in the steps S35 to S39 will be more
specifically described below. As an example, assume that a
seat layout chart comprising the seat layout image D illus-
trated in FIG. 5 and the updated seat position information M
illustrated in FIG. 11 is stored in the first storage section 231.
Further, assume that the second storage section 232 stores
therein corresponding ones of a plurality of pieces of user
identification information UR and a plurality of pieces of
user information UF, in such a manner as to be associated
with each other, as illustrated in FIG. 7.

In this situation, assume that, in the step S33, a user
identified by the user identification information UR “userG”
logs into the complex machine 3. Further, assume that the
login user then enters a user seat search instruction contain-
ing the name information UF2 “First name A Second name
A” as the user search information, to search one of the seats
in which a user indicated by the user identification infor-
mation UR “userA” is currently seated.

In this case, in the step S35, the seat search section 302
accepts the user seat search instruction, and instructs the
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communication unit 34 to transmit the accepted user seat
search instruction to the information sharing server 2.

In response to the user seat search instruction, the seat
retrieval section 205 acquires the seat identification infor-
mation SR “NW2” associated with one of the pieces of user
information UF, which comprises information coincident
with the name information UF2 “First name A Second name
A” contained in the user seat search instruction as the user
search information, in the seat position information M as
illustrated in FIG. 11.

Then, the seat retrieval section 205 acquires the user
identification information UR “userA”, the user information
UF comprising the department information UF1 “Division o
Department o”, the name information UF2 “First name A
Second name A”, and the address information UF3
“userA@xxx.cojp”’, and the status information ST
“unseated”, each associated with the acquired seat identifi-
cation information SR “NW2” in the seat position informa-
tion M.

Then, the seat retrieval section 205 returns, as the search
result information, information comprising: the acquired
seat identification information SR “N'W2”; the acquired user
identification information UR “userA”; the acquired user
information UF comprising the department information UF1
“Division o Department o”, the name information UF2
“First name A Second name A”, and the address information
UF3 “userA@xxx.co.jp”’; the acquired status information ST
“unseated”; and the seat layout image D (FIG. 5) stored in
the first storage section 231, to the complex machine 3.

FIG. 13 is a diagram illustrating one example of an image
Z to be printed by the complex machine 3. As a result, in the
step S36, the search result information is received by the
communication unit 34. Then, in the step S37, by using the
received search result information, the seat search section
302 creates an image Z including the seat identification
information SR “NW2” contained in the search result infor-
mation, as illustrated in FIG. 13.

Specifically, the seat search section 302 depicts a layout
position of a seat identified by the seat identification infor-
mation SR “NW2” contained in the search result informa-
tion, in the seat layout image D comprised in the search
result information, in such a manner that it is enclosed by a
heavy line. The seat search section 302 also depicts, the user
information UF and the status information ST “unseated”
each comprised in the search result information, in such a
manner as to be associated with the seat. The seat search
section 302 further depicts a current time T clocked by a
timer circuit. In this manner, the seat search section 302
creates the image Z including the seat identification infor-
mation SR “NW2”. Then, the seat search section 302
instructs the informing section 32 to print the created image
Z.

FIG. 14 is a diagram illustrating one example of the
record information H stored in the storage unit 35 of the
complex machine 3. After execution of the step S37, in the
step S38, the record management section 303 acquires, from
the RAM, the user identification information UR (login user
identification information LR) “userG” of the login user who
has logged into the complex machine 3 during the printing
operation in the step S37. Then, the record management
section 303 stores, in the storage unit 35, the record infor-
mation H comprising: the acquired login user identification
information LR “userG”; the seat identification information
SR “NW2” included in the image Z printed in the step S37;
the user identification information UR “userA” included in
the image Z; and the status information ST “unseated”
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included in the image Z, in such a manner as to be associated
with each other, as illustrated in FIG. 14.

Differently from the above, assume that the above login
user (user identified by the login user identification infor-
mation LR “userG”) searches a seat in which a user iden-
tified by the user identification information UR “userX”
which is not stored in the second storage section 232.
Further, assume that, for this purpose, the login user enters
a user seat search instruction containing, as the user search
information, name information “First name X Second name
X” indicating the name of the user identified by the user
identification information UR “userX”.

In this case, in the step S35, the seat search section 302
accepts the user seat search instruction, and instructs the
communication unit 34 to transmit the accepted user seat
search instruction to the information sharing server 2.

In response to the user seat search instruction, the seat
retrieval section 205 returns the non-existence information
to the complex machine 3, because there is no seat identi-
fication information SR associated with one of the pieces of
user information UF comprising information coincident
with the user search information “First name X Second
name X” contained in the received user seat search instruc-
tion exists in the seat position information M, as illustrated
in FIG. 11.

Thus, in the step S36, the non-existence information is
received by the communication unit 34. In this case, in the
step S39, the seat search section 302 instructs the display
331 to display thereon a warning message indicative of the
non-existence of a user corresponding to the user search
information “First name X Second name X”.

Refer to FIG. 12 again. When the step S38 is executed, or
when the step S39 is executed, or when, in the step S35, no
user seat search instruction is accepted (S35: NO), process-
ing in and after the step S35 will be repeated until a logout
instruction is accepted by the login control section 301 (S40:
NO).

Assume that, after execution of the step S38, or after
execution of the step S39, or when, in the step S35, no user
seat search instruction is accepted (S35: NO), the login
control section 301 accepts a logout instruction (S40: YES).
In this case, the login control section 301 deletes the user
identification information UR stored in the RAM in the step
S33. Thus, the login control section 301 allows the login
user identified by the user identification information UR to
log out of the complex machine 3 (S41). Subsequently,
processing in and after the steps S31 will be repeated.

For example, FIG. 14 shows that, after the login user
identified by the login user identification information LR
“userG” as described in the above specific example logs out
of the complex machine 3, in the step S33, a user identifi-
cation information UR “userF” logs into the complex
machine 3, and, as a result of execution of the steps S35 to
S38, information comprising the login user identification
information LR “userEF”, the seat identification information
SR “NW1”, the user identification information UR “userB”
and the status information ST “seated”, in such a manner as
to be associated with each other, is further stored as the
record information H in the storage unit 35.

An operation performed in the complex machine 3 to
issue a notification indicating that a user seated in a seat
becomes unseated from the seat will be described below. In
this description, details of the notification section 304 will
also be described. FIG. 15 is a flowchart illustrating an
operation of issuing by the notification section 304, a
notification indicating that a user seated in a seat becomes
unseated from the seat.
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As illustrated in FIG. 15, after activation of the complex
machine 3, independently of the operation illustrated in FI1G.
12, every time a given time elapses, the notification section
304 determines whether or not, regarding one of the pieces
of seat identification information SR, there is a difference
between a combination of the user identification information
UR and a state (“seated” or “unseated”) indicated by the
status information ST associated with each other in the seat
position information M stored in the first storage section 231
and a combination of the user identification information UR
and a state indicated by the status information ST associated
with each other in the record information H stored in the
storage unit 35 (S51).

Assume that, in the step S51, the notification section 304
determines that there is a difference between the combina-
tions regarding one of the pieces of seat identification
information SR (S51: YES). In this case, the notification
section 304 notifies a login user identified by login user
identification information LR stored in the storage unit 35 in
association with the seat identification information SR, of a
fact that a user seated in one of the seats identified by the seat
identification information SR becomes unseated from the
seat (S52). Subsequently, the notification section 304 will
repeat processing in and after the step S51.

On the other hand, when the notification section 304
determines, in the step S51, that there is no difference
between the combinations regarding any one of the pieces of
seat identification information SR (S51: NO), it will repeat
processing in and after the step S51.

FIG. 16 is a drawing illustrating a different example from
that in FIG. 11, illustrating updated seat position information
M stored in the first storage section 231. As an example,
assumes that the seat position information M illustrated in
FIG. 16 is stored in the first storage section 231 when the
notification section 304 executes the step S51. Further,
assumes that the storage unit 35 of the complex machine 3
stores therein the record information H illustrated in FIG.
14. Further, assumes that the second storage section 232
stores therein corresponding ones of a plurality of pieces of
user identification information UR, a plurality of passwords
PW and a plurality of pieces of user information UF, in such
a manner as to be associated with each other as illustrated in
FIG. 7.

In this case, as illustrated in FIG. 16, in the seat position
information M stored in the first storage section 231, the user
identification information UR “userA” and the status infor-
mation ST “seated” are associated with the seat identifica-
tion information SR “NW2”. On the other hand, as illus-
trated in FIG. 14, in the record information H stored in the
storage unit 35, the user identification information UR
“userA” and the status information ST “unseated” are asso-
ciated with the seat identification information SR “NW2”.

In this case, a combination “userA+seated state” of the
user identification information UR “userA” and the status
information ST “seated” associated with the seat identifica-
tion information SR “NW2” in the seat position information
M is different from a combination “userA+unseated” of the
user identification information UR “userA” and the status
information ST “unseated state” associated with the seat
identification information SR “NW2” in the record infor-
mation H. Thus, in the step S51, the notification section 304
determines that there is a difference between the two com-
binations regarding the seat identification information SR
“NW2”.

In this case, in the step S52, the notification section 304
creates an e-mail containing a message indicating that a user
seated in a seat identified by the seat identification informa-
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tion SR “NW2” becomes unseated from the seat. Then, the
notification section 304 acquires the login user identification
information LR “userG” associated with the seat identifica-
tion information SR “NW2” in the record information H.
The notification section 304 instructs the communication
unit 34 to transmit, to the information sharing server 2, a
user information acquisition instruction containing the user
identification information UR “userG” for a login user
indicated by the acquired login user identification informa-
tion LR “userG”.

In response to receiving the user information acquisition
instruction by the communication unit 22, the user informa-
tion acquisition section 206 returns, to the complex machine
3, the user information UF comprising the department
information UF1 “Division @ Department @”, the name
information UF2 “First name G Second name G”, and the
address information UF3 “userG@xxx.co.jp”, stored in the
second storage section 232 in association with the user
identification information UR “userG” comprised in the
received user information acquisition instruction.

Then, the notification section 304 instructs the commu-
nication unit 34 to transmit the e-mail containing a message
indicating that a user seated in a seat identified by the seat
identification information SR “NW2” becomes unseated
from the seat, to the mail address “userG@xxx.co.jp” indi-
cated in the address information UF3 comprised in the user
information UF received by the communication unit 34.

In this way, in the step S52, the notification section 304
notifies the login user identified by the user identification
information UR “userG” stored in the storage unit 35 in
association with the seat identification information SR
“NW2”, of the fast that a user seated in a seat identified by
the seat identification information SR “NW2” becomes
unseated from the seat.

As above, in the above embodiment, even in a situation
where a plurality of wirelessly communicatable terminal
devices 4 are used, respectively, on a plurality of seats within
a floor, by using: a set of latitude, longitude and altitude of
each seat indicated in the seat position information M; a
current position of the moving apparatus 1 indicated by
current position information acquired by the moving appa-
ratus 1; and a transmission direction of a wireless signal
indicated by transmission direction information acquired by
the moving apparatus 1, the seat specifying section 201 can
accurately specify one of the seats on which a specific one
of the terminal devices 4 returning user identification infor-
mation UR in response to the wireless signal is used.

Then, the seat layout chart update section 202 is operable
to update the seat position information M by associating the
user identification information UR returned by the specific
terminal device 4 with one of a plurality of pieces of seat
identification information SR, which identifies the seat
specified by the seat specifying section 201 and included in
the seat position information M.

Therefore, even in the situation where the plurality of
wirelessly communicatable terminal devices 4 are used,
respectively, on the plurality of seats within the floor, by
referring to the updated seat position information M, it is
possible to figure out that a seated position of a user
identified by the returned user identification information UR
is indicated as one of the seats identified by one of the pieces
of seat identification information SR associated with the
returned user identification information UR in the updated
seat position information M.

In the above embodiment, in the operation of updating the
seat position information M, the seat layout chart update
section 202 is operable to additionally associate the status
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information ST indicative of a seated state or an unseated
state, which corresponds to a result of the detection of the
presence or absence of a person P by the human sensor unit
12, with the seat identification information SR indicating the
seat specified by the seat specifying section 201, in the seat
position information M.

Thus, by referring to the status information ST associated
with one of the pieces of seat identification information SR
in the updated seat position information M, it is possible to
figure out whether or not a user identified by the user
identification information UR associated with the seat iden-
tification information SR is currently seated in the seat
identified by the seat identification information SR.

In the above embodiment, in the operation of updating the
seat position information M, the seat layout chart update
section 202 is operable to additionally associate one of the
pieces of user information UF stored in the second storage
section 232 in association with the user identification infor-
mation UR acquired by the moving apparatus 1, with the
seat identification information SR indicating the seat speci-
fied by the seat specifying section 201, in the seat position
information M.

Thus, by referring to the user information UF associated
with one of the pieces of seat identification information SR
in the updated seat position information M, it is possible to
figure out information about a user seated in a seat indicated
by the seat identification information SR.

In the above embodiment, assume that a login user who
logs into the complex machine 3 inputs a user seat search
instruction containing, as user search information, at least a
part of information comprised in the user information UF
regarding a specific user. Through this operation, the login
user can make a print of an image Z including: the seat
identification information SR associated with the user infor-
mation UF comprising information coincident with the user
search information, in the seat position information M; the
user information UF associated with the seat identification
information SR in the seat position information M; and the
status information ST associated with the seat identification
information SR in the seat position information M.

Thus, by visually checking the printed image Z, the login
user can easily figure out a seated position of the specific
user, the user information UF regarding the specific user and
whether the specific user is in a seated state or in an unseated
state.

In the above embodiment, assume that the image Z
including the seat identification information SR, the user
identification information UR, the user information UF and
the status information ST is printed. In this case, the record
management section 303 is operable to store, in the storage
unit 35, the record information H comprising: the login user
identification information LR as user identification informa-
tion UR of the login user during the printing operation; the
printed seat identification information SR; the printed user
identification information UR (the user identification infor-
mation UR associated with the printed seat identification
information SR in the seat position information M); and the
printed status information ST, in such a manner as to be
associated with each other.

Further, assumes that, after the printing operation, a user
seated in a seat indicated by the printed seat identification
information SR becomes unseated from the seat. In this case,
the seat layout chart update section 202 is operable to change
a state indicated by the status information ST associated with
the printed seat identification information SR in the seat
position information M, from “seated” to “unseated”.
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As another example, assume that a different user is newly
seated in the seat indicated by the printed seat identification
information SR. In this case, the seat layout chart update
section 202 is operable to change the user identification
information UR associated with the printed seat identifica-
tion information SR in the seat position information M.

Assume that, after printing of the image Z including the
seat identification information SR, a user seated in a seat
indicated by the printed seat identification information SR
becomes unseated from the seat, as mentioned above. In this
case, a difference occurs between a combination of the user
identification information UR and a state indicated by the
status information ST each associated with the seat identi-
fication information SR in the seat position information M,
and a combination of the user identification information UR
and a state indicated by the status information ST each
associated with the seat identification information SR in the
record information H stored in the storage unit 35 during the
printing operation.

In such a situation, the notification section 304 is operable
to notify a login user identified by the login user identifi-
cation information LR associated with the seat identification
information SR in the record information H, of the fact that
the user seated in the seat indicated by the seat identification
information SR printed by the login user becomes unseated
from the seat appropriately.

Further, assume that information coincident with user
identification information UR received from the moving
apparatus 1 is not stored in the second storage section 232,
i.e., any user information UF regarding a user identified by
the received user identification information UR is not stored
in the second storage section 232. In this case, it is impos-
sible to figure out the identity of a user of the terminal device
4 returning the user identification information UR to the
moving apparatus 1. However, in the above embodiment, the
informing section 203 is operable to store the user identifi-
cation information UR in the third storage section 233, and
inform a given superuser of the fact that an unidentifiable
user is present in the seat specified by the seat specifying
section 201.

Thus, the superuser receiving the information can
promptly take measures to check the identity of the user
identified by the user identification information UR, with
reference to the user identification information UR stored in
the third storage section 233, such as information search for
the identity of the user or on-site investigation for the
identity of the user.

It should be noted that the above embodiment of the
present disclosure has been shown and described simply by
way of illustration, and is not intended to limit the present
disclosure to the above embodiment. For example, the
following modifications may be included within the scope of
the disclosure as defined by the appended claims.

(1) As regards each of the moving apparatus 1 and the
complex machine 3, the number thereof is not limited to one,
but may be two or more. In this case, the system may be
configured such that the plurality of moving apparatuses 1
travel, respectively, on a plurality of floors different in
altitude. Correspondingly, a plurality of seat layout charts
corresponding to the respective floors may be stored in the
first storage section 231 of the information sharing server 2.
Alternatively, the system may be configured such that the
plurality of moving apparatuses 1 travel within one floor
along respective different courses to allow a seated state of
each user within the floor to be quickly reflected on the seat
layout chart.
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(2) The seat search section 302 may be configured not to
depict the user identification information UR comprises in
the search result information, when the seat search section
302 creates an image Z to be printed by the image forming
unit 32, in the step S37 (FIG. 12).

(3) The storage unit 23 may be configured such that the
storage area thereof is not used as the third storage section
233, and the control unit 20 of the information sharing server
2 may be configured not to operate as the informing section
203. That is, the steps S23, S26 and S27 (FIG. 10) may be
omitted. Correspondingly, the seat layout chart update sec-
tion 202 may be configured to, when, in the step S24, it is
unable to acquire any user information UF stored in the
second storage section 232 in association with the user
identification information UR received in the step S21,
return the processing routine to the step S21.

(4) The control unit 30 of the complex machine 3 may be
configured not to operate as the record management section
303 and the notification section 304, and correspondingly
the control unit 20 of the information sharing server 2 may
be configured not to operate as the user information acqui-
sition section 206. That is, the execution of the steps S51 and
S52 (FIG. 15) may be omitted.

(5) Assume that, in the step S36 (FIG. 12), the commu-
nication unit 22 receives the user seat search instruction
transmitted in the step S35 (FIG. 12). In this case, the seat
retrieval section 205 may be configured to return, as the
search result information, information consisting only of:
one of the pieces of seat identification information SR,
associated with one of the pieces of user information UF in
the seat position information M stored in the first storage
section 231, wherein the user information UF comprises
information coincident with the user search information
contained in the received user seat search instruction; and
the seat layout image D.

Correspondingly, the seat search section 302 may be
configured to instruct the image forming unit 32 to print an
image including only the seat identification information SR
comprised in the search result information, in the step S37
(FIG. 12). Specifically, the seat search section 302 may be
configured to instruct the image forming unit 32 to print an
image depicting a layout position of a seat identified by the
seat identification information SR contained in the search
result information, in the seat layout image D comprised in
the search result information, in such a manner that it is
enclosed by a heavy line.

In this modification, assume that a user of the complex
machine 3 inputs a user seat search instruction containing, as
user search information, at least a part of information
comprised in the user information UF regarding a specific
user, in the same manner as that described above. In this
case, the user of the complex machine 3 can make a print of
an image including the seat identification information SR
associated with the user information UF comprising infor-
mation coincident with the user search information.

Thus, by visually checking the printed image, the user of
the complex machine 3 can easily figure out a seated
position of the specific user.

(6) The seat layout chart may be composed only of the
seat position information M, without the seat layout image
D. That is, the first storage section 231 stores therein only
the seat position information M, without the seat layout
image D. Correspondingly, the seat retrieval section 205
may be configured to, when the user seat search instruction
transmitted in the step S35 (FIG. 12) is received, return, as
the search result information, information devoid of the seat
layout image D, to the complex machine 3. Further, instead
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of creating an image including the seat identification infor-
mation SR contained in the search result information and
others, in the step S37 (FIG. 12), the seat search section 302
may be configured to instruct the image forming unit 32 to
print a character string indicative of the seat identification
information SR contained in the search result information,
etc.

(7) The control unit 30 of the complex machine 3 may be
configured not to operate as the seat search section 302, and
correspondingly the control unit 20 of the information
sharing server 2 may be configured not to operate as the seat
retrieval section 205. That is, the execution of the steps S35
and S39 (FIG. 12) may be omitted.

(8) The step S24 (FIG. 10) may be omitted, and the seat
layout chart update section 202 may be configured not to
associate the user information UF with the seat identification
information SR indicative of the seat specified in the step
S22, in the step S25 (FIG. 10).

(9) The moving apparatus 1 may be devoid of the human
sensor unit 12. Correspondingly, the step S5 (FIG. 9) may be
omitted, and the information transmission section 105 may
be configured not to transmit the person detection result
information, in the step S6 (FIG. 9). Further, the seat layout
chart update section 202 may be configured not to associate
the status information ST with the seat identification infor-
mation SR indicative of the seat specified in the step S22, in
the step S25 (FIG. 10).

(10) The moving apparatus 1 may be devoid of the
directional sensor unit 14, and the control unit 10 of the
moving apparatus 1 may be configured not to operate as the
direction acquisition section 104. Correspondingly, the step
S4 (FIG. 9) may be omitted, and the information transmis-
sion section 105 may be configured not to transmit the
transmission direction information, in the step S6 (FIG. 9).

In this case, in connection with the step S22 (FIG. 10), the
seat specifying section 201 may be configured to specify, as
the seat on which the specific terminal device 4 as a replier
of' the identification information UR received in the step S21
is used, one of the seats which is identified by one of the
pieces of the seat identification information SR associated
with a set of latitude, longitude and altitude, nearest to a set
of latitude, longitude and altitude indicated by the current
position information received by the communication unit 22,
wherein the set of latitude, longitude and altitude is indica-
tive of the current position of the moving apparatus 1.

In this modification, even in a situation where a plurality
of wirelessly communicatable terminal devices 4 are used,
respectively, on a plurality of seats within a floor, by using:
a set of latitude, longitude and altitude of each seat indicated
in the seat position information M; and a current position of
the moving apparatus 1 indicated by the current position
information acquired by the moving apparatus 1, the seat
specifying section 201 can specify one of the seats on which
a specific one of the terminal devices 4 returning user
identification information UR in response to a wireless
signal transmitted from the moving apparatus 1 is used.

Instead of being equipped with the information sharing
server relating to the present disclosure and the image
forming apparatus relating to the present disclosure sepa-
rately, the seat management system relating to the present
disclosure may be equipped with an apparatus obtained by
integrating the information sharing server relating to the
present disclosure and the image forming apparatus relating
to the present disclosure together. That is, a storage area of
the storage unit 35 of the complex machine 3 may be uses
as the first storage section 231, the second storage section
232 and the third storage section 233. Further, the control
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unit 30 of the complex machine 3 may be configured to
operate in the same manner as that in the control unit 20 of
the information sharing server 2, so as to perform the above
processing of various types of information in the control unit
30, instead of transmitting and receiving the various types of
information with respect to the communication unit 22
through the communication unit 34.

As described above, the present disclosure makes it
possible to figure out a seated position of each user, even in
a situation where a plurality of wirelessly communicatable
terminal devices are used, respectively, on a plurality of
seats within a floor.

Although the present disclosure has been fully described
by way of example with reference to the accompanying
drawings, it is to be understood that various changes and
modifications will be apparent to those skilled in the art.
Therefore, unless otherwise such changes and modifications
depart from the scope of the present disclosure hereinafter
defined, they should be construed as being included therein.

The invention claimed is:

1. A seat management system comprising:

a moving apparatus capable of wirelessly communicating
directly with each of a plurality of terminal devices
used, respectively, on a plurality of seats being present
on a floor, while autonomously moving within the
floor; and

an information management apparatus capable of com-
municating with the moving apparatus,

wherein

the moving apparatus includes:
an information acquisition section operable to transmit

a wireless signal requesting a reply of identification
information for identifying a user of each of the
terminal devices, and acquire the identification infor-
mation returned from the terminal device;

a position acquisition section operable to acquire a
current position of the moving apparatus; and

an information transmission section operable, when the
identification information is acquired by the infor-
mation acquisition section, to transmit the acquired
identification information, and the current position
acquired by the position acquisition section, to the
information management apparatus, and

the information management apparatus includes:

a first storage section storing therein a seat layout chart
indicating respective layout positions of the plurality
of seats within the floor;

areceiving section operable to receive the identification
information and the current position each transmitted
by the information transmission section;

a seat specifying section operable, based on the layout
positions of the seats indicated in the seat layout
chart, and the current position received by the receiv-
ing section, to specify one of the seats on which a
specific one of the terminal devices as a replier of the
identification information received by the receiving
section is used; and

a seat layout chart update section operable to add the
identification information received by the receiving
section to the seat specified by the seat specifying
section, in the seat layout chart stored in the first
storage section, to thereby update the seat layout
chart.

2. The seat management system of claim 1, wherein the

moving apparatus further includes a direction acquisition
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section operable to acquire a transmission direction of the
wireless signal transmitted by the information acquisition
section, and wherein:

the information transmission section is operable, when the

identification information is acquired by the informa-
tion acquisition section, to additionally transmit the
transmission direction acquired by the direction acqui-
sition section, to the information management appara-
tus;

the receiving section is operable to additionally receive

the transmission direction transmitted by the informa-
tion transmission section; and

the seat specifying section is operable to specify, as the

seat on which the specific terminal device as a replier
of the identification information received by the receiv-
ing section is used, one of the seats which is laid out in
the seat layout chart at a nearest position from the
current position received by the receiving section, in a
direction indicated by the transmission direction
received by the receiving section.

3. The seat management system of claim 1, wherein the
moving apparatus further includes a person detection unit
configured to detect whether a person is present or absent
within a given distance from the moving apparatus, and
wherein:

the information transmission section is operable, when the

identification information is acquired by the informa-
tion acquisition section, to additionally transmit a result
of the detection by the person detection unit, to the
information management apparatus;

the receiving section is operable to additionally receive

the detection result transmitted by the information
transmission section; and

the seat layout chart update section is operable, when the

detection result received by the receiving section indi-
cates the presence of a person, to additionally add, as
status information, information indicative of a seated
state, and, when the detection result indicates the
absence of a person, to additionally add, as the status
information, information indicative of an unseated
state.

4. The seat management system of claim 1, wherein the
information management apparatus further includes a sec-
ond storage section which stores therein a plurality of pieces
of'identification information, and a plurality of pieces of user
information about respective users identifiable by the plu-
rality of pieces of identification information, in such a
manner as to be associated with each other, and wherein the
seat layout chart update section is operable to additionally
add one of the pieces of user information stored in the
second storage section in association with the identification
information received by the receiving section.

5. The seat management system of claim 4, which further
comprises an image forming apparatus, wherein each piece
of user information comprises attribute information about a
user associated with each piece of user information, the
attribute information being composed of one or more attri-
bute elements, and wherein

the image forming apparatus includes:

an image forming unit configured to perform a printing
operation; and

a seat search section operable to accept an input of
attribute information composed of at least a part of
the attribute elements comprised in a specific one of
the pieces of user information, regarding a specific
user, and instruct the image forming unit to print seat
information indicative of a specific one of the seats
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to which the specific user information comprising
information coincident with the accepted attribute
information is added in the seat layout chart stored in
the first storage section.

6. The seat management system of claim 4, which further
comprises an image forming apparatus, wherein the moving
apparatus further includes a person detection unit configured
to detect whether a person is present or absent within a given
distance from the moving apparatus, and wherein:

the information transmission section is operable, when the

identification information is acquired by the informa-
tion acquisition section, to additionally transmit a result
of the detection by the person detection unit, to the
information management apparatus;

the receiving section is operable to additionally receive

the detection result transmitted by the information
transmission section;

the seat layout chart update section is operable, when the

detection result received by the receiving section indi-
cates the presence of a person, to additionally add, as
status information, information indicative of a seated
state, and, when the detection result indicates the
absence of a person, to additionally add, as the status
information, information indicative of an unseated
state; and

each piece of user information comprises attribute infor-

mation about a user associated with each piece of user
information, the attribute information being composed
of one or more attribute elements, and wherein

the image forming apparatus includes:

an image forming unit configured to perform a printing
operation; and

a seat search section operable to accept an input of
attribute information composed of at least a part of
the attribute elements comprised in a specific one of
the pieces of user information, regarding a specific
user, and instruct the image forming unit to print seat
information indicative of a specific one of the seats
to which the specific user information comprising
information coincident with the accepted attribute
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information is added in the seat layout chart stored in
the first storage section; the specific user information
added to the specific seat; and the status information
added to the specific seat.

7. The seat management system of claim 6, wherein the
image forming apparatus further includes:

a storage unit;

a record management section operable, when the seat

information, the specific user information and the status
information are printed by the image forming unit, to
store, in the storage unit, a user of the image forming
apparatus during the printing operation, the specific
seat indicated by the printed seat information, the
identification information added to the specific seat in
the seat layout chart stored in the first storage section,
and the printed status information, in such a manner as
to be associated with each other; and

a notification section operable, when, regarding any one

of the seats, there is a difference between a combination
of the identification information and a state indicated
by the status information each added in the seat layout
chart stored in the first storage section and a combina-
tion of the identification information and a state indi-
cated by the status information each stored in the
storage unit in association with each other, to notify a
user of the image forming apparatus stored in the
storage unit in association with the seat, of a fact that
a user seated in the seat becomes unseated from the
seat.

8. The seat management system of claim 4, wherein the
information management apparatus further includes:

a third storage section; and

an informing section operable, when information coinci-

dent with the identification information received by the
receiving section is not stored in the second storage
section, to store the received identification information
in the third storage section, and inform a given supe-
ruser of a fact that an unidentifiable user is present in
the seat specified by the seat specifying section.
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