SPECI FI CATI ON  ARTI CLE POSI TI ON MANAGEMENT SYSTEM
ARTI CLE PCSI TI ON MANAGEMENT METHOD, TERM NAL DEVI CE
SERVER, AND ARTI CLE POSI TI ON MANAGEMENT PROGRAM
TECHNI CAL FI ELD [0001] The present invention rel ates
to an article position nmanagenent system an article
posi ti on managenent nethod, a term nal device for
article position managenent, an article position
managenment server, and SPECIFICARI@EEsi tion managenent
program for managi ng where an asset, product, or any
other article is present. BACKGROUND ART [0002] As a
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and informati on of the barcode put on the article are
read by a barcode reader (see, e.g., [1]). In this

TECHNICAL KlEbihal device with the barcode reader

5§n s the pieces of information of both the barcodes
[0 managenent device via w rel ess conmunication.
The nagemen .device stores the pieces of information
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Mor e speC| I ca an RFI tag as an
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- place tag is affixed to a pole, wall, or I ke.
Produgtnet ABK afherhertaslecis prageatd of the pl ace tag are
read by
BACKGROUND ART
[0002]

As a system which manages the position where an article is present,
there is available a system in which a barcode is put on each of shelves

in a warehouse and a barcode is also put on each of articles stored in the

~ warehouse, so that when an article is stored on a shelf, information of
* the barcode put on .the shelf and information of the barcode put on the

_article are read by a barcode reader (see, e.g., [11). In this system, a

terminal device with the barcode reader sends the pieces of information

- of both the barcodes to a management device via wireless communication.

The management device stores the pieces of information of both the

- barcodes sent from the terminal device.

[0003]

There has also been proposed a system which uses a wireless IC tag

| (to _be referred to as an RFID tag hereinafter) instead of a barcode (see,




a PDA with an RFID tag reader, and the PDA sends the
pi eces of information of both the RFID tags to a
server over a wreless LAN e server stores the

pi eces of information of both the RFID tags sent from
the PDA. [0004] As described above, the place in a
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receiver e container in
the®DAion, it reads information of the RFI D tag put on

th contai ner and sends the information of the RFID
[0 and positional information acquired by the GPS to

a server %]l)er a wreless LAN. The server stores the
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plachetdg &éfm@dtwaaﬁofeorwéHCQithlﬂél lilﬂi)ofﬂﬂ’{fch@fh tfle lace where
transmitted froman active tag are instal ed BVer

thet hletlplea@premmt helpasidition tf the akad- dbscﬂbetlf‘@slteif% there
t cted on the basis of the |ocation of an antenna
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Wh‘éﬁeéefd?ﬁﬁfﬁle?ﬁigﬁ%ﬂ WibRISEPY FIRi68 W1hE8s the container in a
predetermined position, it readé information of the RFID tag put on the
container and sends the information of the RFID tag and positional
information acquired by the GPS to a server over a wireless LAN. The
server stores the sent pieces of information.
[0005]
| Examples of an RFID tag include an active tag with an internal
battery in addition to a passive tag without an internal power supply.
There has also been proposed a system in which an active tag is put on
an article or the like, antennas for receiving information transmitted
from an active tag are installed all over the place, and the position of an
article or the like is detected on the basis of the location of an antenna

that has received information (see, e.g., FIG. 3 of [3]).

-~ [0008]

As a system for detecting the p_osition of an article such as a




uses a wirel ess LAN base station (see, e.g., [4]). In
this system the position of_an article such as a
wirel ess LAN terninal is detePnined by trilateration
based on differences in the received strength and

propagati on delay tine of a radio wave which each of
rele

; tati [ f i .
W ER PN P3G s BB TS peE nPBbled 4 jofdam which
' ' HalN d I t he.
e e e R e PR ot 14Piods) Hfis. gvgpem. the

positiomtadr ahi avtideseucloasaa dirfrede e CANMUAMRINLACH Meformined by
trength of a radio wave which each of three of the

trijaferatigrer basedei ons differeaceactinvethag regeiveah sbeength and
articl.e . e.9., FIG 2 of [31),. References 1
pr%:b%%égg( ‘;gﬁ'ﬂé’ngllﬁgioé'-@gﬂlwa\[ge I\%iazbzeqqh of ,thFec[achzmore base
. /el | G Tag,,' N kkei Busi
stapfns Shbe R0 Broll B BRloed L0 tamnatiel, “76. 72 and 111

[0dBd] " NTTCOMMRE TECHNCLOGY" [online], Vol. 8, pp.
12-15, FIGS. 2 and 3, 2004 [retrieved on June 18,

2003dcuiantti Blededoried hesydtBeinskhich tag readers are installed
- . <URL: http://ww. nttcom co. | p/contech/> [4? "Ubi qui t ous
allsevenatie splades eanfothenppsitionenBean2@@ficlé riet deteeined by

s June 15, 2004]. Retrieved fromthe Internet:
trlloé\%%aﬁppp?) onpat gidffgrence in the received strength of a radio .
REBLO i me/ g0l uti.ons/ ssup/ aiyl ocation/ > .
Wa%?éé@%ﬁ%“&gﬁﬁ&f?wé@%iﬁw@@éemulf%cea‘f%wf% a8 active tag
utlea YHLS ALk hi. C FID tag (passive tag)
P as a pl ace1 {bag&%eé%’ yﬁg%f’?g%ﬁ.t cannot be easily
applied to an environnment in which there are few

spots to which a place tag can be affixed although it

Ref@a’ﬁnsésappl ied to an environnment in which there are 4
wal |, and shelf to which a

o1 hEEIRRghean teny ki Upan No S1€3 %5t DTG, Sha
aAN[FCEAYEAHETL 'WYreligssui%dTg%,’a N%&%? Business Publications, Inc.,
April 20, 2004, pp. 70-71 and 111
[38] “NTTCOMWARE TECHNOLOGY” [onlinel, Vol. 8, pp. 12-15,
FIGS. 2 and 3, 2004 [retrieved on June 18, 2004]. Retrieved from the
Internet: <URL‘http://www.nttcom.co.jp/comtech/>

[4] “Ubiquitous software/service” [online], November 2003
[retrieved on June 15, 2004]. Retrieved from the Internet:

éURLihttp ‘/fwww.hitachi.co.jp/Prod/vims/solutions/ssup/airlocation/>

DISCLOSURE OF THE INVENTION
(0008]

It a system as described in [2] which uses an RFID tag (passive tag)

as a p.lace tag is to be applied, it cannot be easily applied to an

environment in which there are few spots to which a place tag can be

affixed although it can be applied to an environment in which there are




tag. However, since the strength of a radi o wave sent
froman active tag is generally higher than that of a
radio wave sent from a passi vé1 tag, a termnal device
whi ch receives information froma place tag my
receive radio waves froma pl urality of place tags
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[0010]

A system using the GPS for positional information is not used in a
building, for example, where a radio wave cannot be received from the
GPS satellites.

[o011]

In a system for detecting the position of an article or the like on
which an active tag is put on the basis of the location of an antenna that
has received information from the article or the like, an article and the
like in the coverage area of an antenna are all deemed to be present

- within a predetermined range from the position where the antenna is
' | installed. That is, the predetermined range is deemed to be a single
position. Accordingly, it is difficult to apply the system to a case where

place accuracy is desired (detailed positional information is desired).




In a system which determ nes a position by
trilateration using a wrel e§s LAN base station as
described in [41 or a tag readler as described in [31,
the position detection accuracy is at nost 1 mand may
decrease depending on the radi o wave propagation
[quggii tions. Accordingly, it is difficult to apply the
systemto a case where place accuracy is desired
(defai} | WO g i | S i .ed).. ' .
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[0014]

An article position management system according to the present
invention is characterized by comprising optical signal transmission
means for optically transmitting positional information only to a specific
region (corresponding to a lighting range), positional information
reception means for receiving the positional information transmitted
from the optical signal transmission means, identification information
readout means for reading out identification information from an

identification tag, storage means for storing information indicating a

position where an article is present, and article position management

means for storing, in the storage means, the positional information




region and the identification information read out by
the identification informatign readout nmeans such
that the positional informati8n and identification
informati on are associated with each other. [00151 An

article position managenent system according to
sent. i nventi,on is
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positional information and identification 1nformtion

storegei mexhris dort storieg ninfelnddvin eiddicatinig @ opddbhi ahere an
ranagemnment through the wirel ess communi cation medi um
ar “@@h 1ghpresemt.pokhereimal the nfeswmndlordesride for article position
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the specific region and the identification information read out by the

identification information readout means to the server through a
wireless communication medium, and the server includes the storage
‘means for storing information indicating a position where an article is
present and article position management means for storing, in the
storage meé_ns, the positibnal information and identification information
received from the terminal device for article position management
through the wireless communication medium such that the positional
information and identification information are associated with each
other.

[0016]

The terminal device for article position management may be

configured to include alarm means for issuing an alarm if the positional




information reception neans fails to receive the
positional information wthip a predeterm ned tine
after the identification infofmation readout neans
reads out the identification information. [00171 The
term nal device for article position managenent may be
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 information or coordinate val ues as the positional
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The optical signal transmission means is configured to, e.g.,
comprise a transmission section which includes an infrared LED and
transmit the positional information by varying intensity of light emitted
from the infrared LED.
fooz20]

The optical signal transmission means may be configured to
comprise a transmission section which includes a white LED and
~ transmit the positional information by varying intensity of light emitted
from the white LED.

[0021]

The opt'ical signal transmission means may be configured to also
~serve as lighting (e.g., include a light-emitting section 151).

[0022] |

The optical signal transmission means transmits, e.g., position
1dentification information or  coordinate values as the positional

‘information.




8 [00231 An article position managenent nethod
according to the present invention is a nethod for
managi ng a position where an darticle is present on
the basis of identification information, which can
identify the article, read out froman identification
[Oogg affi xed to the article and storing the
entification information and positional informtion
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term nal device for article p

recaptmmdimgans for receiving positional information transmitted from

optical signal transmission means, identification information readout
means for reading out identification information from an identification
tag, storage means for storing information indicating a position where an
article is present, and article position management means for storing, in
the storage means, the positional information received by the positional -
information reception means in a specific region and the identification
information read out by the identification information readout means

such that the positional information and identification information are

| associated with each other.

[0025]
A terminal device for article position management according to

another aspect of the present invention is characterized by comprising




anot her aspect of the present invention is
characterized by conprising 9 _|ight-receiving neans
for receiving |ight fron1optié%l signal transm ssion
means for optically transmtting positiona

information only to a specific region, positiona
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according to the present -
transmission means for optically transmitting the positional information

only to a specific region, characterized by comprising storage means for
storing information indicating a position where an article is present and
article position management means for storing, in the storage means, the
positional information and identification information feceived from the
- terminal device for article position management through a wireless

~communication medium such that the positional information and
1dentification information are associated with each other.

[0027]

An article position management program according to the preseht

invention is characterized by causing a computer mounted in a terminal

- device for article position management to execute a process of extracting




invention is characterized by causing a conputer

mounted in a termnal device @or article position
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trahsnmbsionn gnéags ey aeh Ldetdving W) LIPRCESD AYbading out
.read-out identification information in storage neans
id¢péHication tindopasitiomrixbm rfmridenitificaridn tag, and a process of

identification infornation are associated with each
steying the podaacted npsitiepal jadermetion and mead-pubddentification
. i ng.to another aspect, of th resent invention,
ln?ds:‘%gﬁgroglc%‘irﬁt%agﬁym@mi fich et po itaration and
idéAtifidadlorf B¥Edi%n | 1§ { to
1de B Aglort St a Bontils Fodpdififed W REpIRE:
[0028br mation fromlight received from optical signal

transm ssion neans for optically transmtting

posAni @rdiclei poeitiani amanagymienta progehhi Caé@@ideAgb¥o another

| i ght -recei ving neans, a process of reading out
~aspg Pfftﬁl(%' presenhipvaationis charastexieadi by caisingt agomputer

. progess.of, sendi ng the.extracted positional

moliated ¥ Ferming | dey ety articlecnoryticn management to execute

j ' e - Whiic s_ipfaornation .
» pRERTSE SskeBe RSy RGP P Tebbeceived rom
opfie@PXignADh tahisehRsPAS| ﬁbﬁﬁs”ﬂﬁaggmtﬂe}p teahdMitting positional
. according to another aspect of the present Inventi oﬁ
infognutaonomy ted bpecifisregion byriighetirecoBdAkedansan process

ar%#cl e positi o_r%_ managenent server which receives,

of reafingontidentificadion enfanmationcirempegi identification tag, and a
nt ;i reads ou i dentification,,

PrOUES Ot {n%ﬁgshe@ﬁ(?&ai @Pﬁ%oaﬁi ipfqranation apdathe read-out

iddmideRtafibgaty af fixed t Lol e _and stori.n .

“he PALDHS ORARi6 | KEP S, RV, o b piERaBb8" Rfbrmation

indioatinigoa gositibar wileire i hefichPid pabsshgnal

transm ssion nmeans for optically transmtting the
[Oop%ﬁiti onal information only to a specific region, the

posi tional_ informtion and identification )
An article position management program according to another

- aspect of the present invention is characterized by causing a computer

mounted in an article position management server which receives, from
a terminal device for article position management which reads out
identification information, which ecan identify an article, from an
identification tag affixed to the article and storing the identification
information and receives positional information from optical signal
transmission means for optically transmitting the positional information
_only to a specific region, the positional information and identification
information to execute a process of storing the positional information and
identification information received from the terminal device for article

~.position management in storage means for storing information indicating




information to execute a process of storing the
posi ti onal information and igfntifi cation information
received fromthe term nal device for article
positi on managenent in storage neans for storing
information indicating 11 a positi on where an article
i n at po | [, r i pn nd "
2 ggﬁ%ﬁ‘?ﬁcglﬁ%ﬁ@l Eﬁlpor&rlrlgaet?(:ace)}n %r 1263]329(1)1& [ a%ﬁcg'l n—% gﬁﬁ positional
1nﬁ<bl|‘mm:1c{r90é31@d idestifidhbibr! OirfbeniteSe Nhréd nﬁ@éﬁdlﬁﬂedtaﬁth each
use of optical signal transm ssion neans for
otbprically transmtting positional information only to
[ @ﬁ@ ecific region has the follow ng effects. The pl ace
0 e an articleis present can be determ’ned Wi th
hi g acc racy art| cl sition enment_, can.b
per %1 t C‘F’é(e@lqrbft eu C‘P<fecpl?’tlcae1 signal

BN Y A N ——

onlbg tRXAl @)é@ﬁcb@gl% Mhk rtHee‘I'@l‘lﬁﬂv‘iﬁ t@ff%&% dr'ﬁ’ri]\%ggéce where an

FIG 1 is a schematic view show ng a Irst

~ articlenisapiresént mmltbmrdemmagmtwﬁhsﬂﬁ@aaemﬁhdg? head article

the present invention. In the systemshown in Fl
PORItiQR| managemeadt cans bel perfornmad cviahl |thatnate artlcle is left
u CFISEE% ive predetermned regions with illum nation
T reinstalled. Each of the illum nation sections
11 to 14 is installed, e.g., at the ceiling of a
corresponding room The illumnation sections 11 to

BESTaMODIFFOR BSARRYENG @quml o Egu'pgowul prrent

i nstead of a fluorescent |anp or
[0G&Heral Iy, for exanple, one illunination section is
alled-in each of regions such as roons but a

Fn’rﬂtuﬁmbq imgent | | uni nation sections may be installed in
If th rality of illum nation sections

1148 ?ﬂﬂ%ﬂdén??&ﬁ |f§beuun¥essﬁ§ nygmdion | vkt e explagaed below
with herdéb 06 (A dFRWifigRONGRY, h! U naHe'rﬁQtlc view showing a

first embodiment of an article position management system according to

the present invention. In the system shown in FIG. 1, illumination
sections 11 to 14 which illuminate respective predetermined regions with
illumination light are installed. Each of the illumination sections 11 o
14 1s installed, e.g., at the ceiling of a corresponding room. The
illumination sections 11 to 14 each serve as a piece of common lighting
equipment instead of a fluorescent lamp or light bulb. Generally, for
example, one illumination section is installed in each of regions such as
rooms but a plurality of illumination sections may be installed in one
region. If the plurality of illumination sections 11 to 14 are installed in

one region, lighting ranges 401 to 404 of the corresponding illumination

- sections 11 to 14 preferably do not overlap one another.

[0032]

- The illumination sections 11 to 14 each repeatedly transmit a piece




sections 11 to 14 preferably do not overlap one
another. [00321 The iIIunian%on sections 11 to 14
each repeatedly transmt a pi®te 12 of unique

posi tional information as an optical signal.
Direct-current power is supplied froma power supply

S ion 21 to the.i)Jlum nation sectipns 11 tq 14..
of ﬁﬁg‘% © PPEHON&, l‘%aﬁQHrraSeaPn ORMIGEH B8 ti?ﬁ)hrect'current

o 95 iy Oyl 1S PEESENt 1N B8 it
P ht nggw‘?%%é%ﬁ 2 PEPef HubflspdbelitnPof >l thi iiliBuination
sectignd0R] its 1yt is present in the lighting range 402,

artjcles 103 to 105 on which RFID tags 203 to 205 are

[0P88bectively put are present in the |ighting range

403 @n&l{gg article 106 on which an RFID tag 206_is
put F1&- dr 8Bewe am expaplegin wihyichangearttde 10 hpacwhith an RFID

| nque. article identificagtiqgn jnformtion rticle ] D)
taf 201 BPRUCIsE préeiit ah “fhe dighButaangs 408 gt sshiclé 102 on
. {i 6 : i.n:thi . .
W oA SO ED F2 200 0 puli?hS pienti Uk Jightine ropee 402,
artieted 88 té N5 Bht which RETP } i i
- radio wave as power. [00341 F%é?t%msggt%)nq %ggwy%g)legglsvely put
are ANdsesd Bt dhieohighting ramstea0Sd. addean kagiclst 06 aon 4%hich an
.. nstalled at a position where it _can comunicate .
RIED rag, 206 i mant #enresent, im ther highdinglovinge #6d. A piece of
article. gosisti on. mpnagenent ichis awyeless LAN:
unfqpeiarkidle identtication ipformadian Z%rfeqlei 1D} i sak foreach of the
' i r 4 . 1Th ase ti 41,5 . .
RITEF tabf 20T 2o 200 T Bh e ARBoGE AT RE 1D R@e Wl in this
il e, TaRAGRFEDL tak! Gutl ! e 5b i
© st atli on 41. However, ag gul}r gﬁii“tinoﬁi‘g\ggequt gt ii%aﬁsgl‘(r%ytag that
trapemitssanldréitle 1D heisy st moveived aadio avdve Be gdwsti ng

-[ ranges in the system(to allow wireless LAN _
0 nication with the termnal device 31 in all the

: In h;:tﬁgdsrf#%grilﬁ @g%dgégg@h% l?as?ea 3 ai?ito?lticl nisrr?rylsf?aglled. The
base station 41 is installed at a position where it can communicate with
- a terminal device 31, a terminal device for article position management
which is a wireless LAN terminal, while the terminal device 31 is in one
of the lighting ranges 401 to 404. The base station 41 is connected to a
server 51 which performs article position management. FIG. 1 only
shows one base station 41. However, a plurality of base stations may be
installed in the system to cover all the lighting ranges in the system (to
allow wireless LAN communication with the terminal device 31 in all the
- lighting ranges). For example, a base station may be installed in each
of rooms, |
[0035]

A case of asset management that manages the position of an article
is described as an example. FIG. 2 is a schematic view showing in

' detail a lighting range. FIG. 2 shows an example in which articles 111




[ 00351 A case of asset managenent that manages the
position of an article 1is deg&ri bed as an exanpl e.
FIG 2 is a schematic view shtwing in detail a
l'ighting range. FIG 2 shows an exanple in which
articles 111 13 to 113 on which RFID tags 211 to 213

o £ O RALR MY PPt 1 R £R e et Aty il AP resent in
a lhgstigglrd0ze UD@U ACONi§Ee M it QbCED élslgw 51 3ead gf the RFID

ilTum nation section 10 shown in Fi correspon
tags 2htitod?ld parti bhutheartielesddti and 181 tAn dHushestion section
d:n FIG . 1 Allghtlng range 400 shown in FIG 2
h%@wh&‘g 1% cenrgssindhiéo Ielaghtafrldl& tihyssingdion sedtions 11 to

14 g?vr'bﬁ‘mi@ ok Joshting 1450k 400 ahparin giiC. 3 corresponds
Lol o e MEIRARE e AOTERO B0H oS i BB 'E, e hen the

 tetmif C
BRI 31 B Yy A OB e pice o

pokiohabninfoenistdpacttraashbitizd aby 3:1:119 tﬂlﬁ@naﬁlﬁi section 10.
i‘lerm nal device 31 is equipped with a function of
Whesgethe tgraipabatevite p%quomwmlclmsm'otorﬁie ovithin a distance that

ransmtted.by .the i

1 Ji %‘ n section 10 and a tag

Al PR E A OB Wit AP GF L otags Réieta B3 Joit enm Tead article
IO P8 oo T AL 4002, A e 1
eq&@;ﬁ‘lﬁ@d &Nﬂﬂlﬁﬁefﬁ?ﬁcﬂGﬁ' bf %%I‘hﬂgo%r cPeof rggﬁr ﬂﬁﬁgl 1(53@59‘mat10n

the illum nation section 10 ecelve

trefnsmuttbtiebﬁ&[t@ ildgmiibkid® sétBiohno thsn&eéVt%{ §éader functlon of
rough the wireless LAN base station 41. [0037]
Wwpitaeonrkinke d&h iofutke iIRKIDf tage 211 doi B38| dn add1t1on to a

be exp ned next with reference to

I [
Wlnli‘i’e%ss&Aﬁﬁc‘?xﬁénﬁﬁ‘hﬁtdﬂpa@n&ﬁl%om in FIG 3, a
9% ht-em tting section 151 which functions as a piece
i ghting equipnment is conposed of white LEDs. A

tr dnkei terihAeEléviBe 31 sends a piece of positional information
received from the illumination section 10 and article IDs received from
the RFID tags 211 to 213 to the server 51 through the wireless LAN base
_statlon 41].
[0037]

An example of the configuration of the illumination section 10 will
be explained next with reference to FIG. 3. In the configuration shown
in FIG. 3, a light-emitting section 151 which functions as a piece of
lighting equipment is composed of white LEDs. A transmission section
154 is composed of infrared LEDs or white LEDs. The illumination
section 10 comprises a unique information storage section 152 which
“stores a piece of unique positional information. A signal synthesis
section 153 controls power supplied to the transmission section 154

depending on a piece of positional information stored in the unique




154 is conposed of infrared LEDs or white LEDs. The
illumnation section 10 conprises a unique

i nformati on storage section 1 % which stores a pi ece
of unique positional information. A signal synthesis
section 153 controls power supplied to the

: ] SSI sectign 1 dependi ng on a piece of
'm%%@ﬁ?@o‘%%ﬁ?ﬁ%rﬁ%ﬁ%?%ﬁétzored in the unique 14
[oDBRPr mati on storage section 152. [00381 FIG 4 is an

expl anatory view showi ng an exanple of the specific
conFllGur atisoanoéxplagdtogitvien shioRinkeahl &Rakpled®the specific

transm ssion section 154. In the exanple shown in
copfiguratiawmiafethesbgBoamatiing0gabhor H 5 k amst ttamemission section

5t Dhene o tamor Wi demee BEDRIA0) snddeaz which
A ' Fl 4)..603 d,.604 i ch titut h
copBELEF3LR, G0N0 SRR LA R AAAE 0% planar
f ; i . f . .
e 1352 E IO R Gy Bl porions in

FICEf 4) 603 and 604! whicRheomdtifierel 6 89hsMidsfA? section 154 are
constituting the light-emtting section 151 nay be

argangeddn ardineesshapeobi plaeen cNdteddrat ih&FIhadeonly some of
ajé]gem' s&)rf E} or aq}y ot her shape. The reach (coverage

the Jnfraggd E s ognvihite) bEba ame dennted dui gefenesideonumerals.

_ 54 1 Gonst i fut of infrared, . LE [ ite LEDs _

The oY M T 601 dund Aid BonefifCring,the dighinguiatar section 151

1 ek r fot tr 1.§81 QN seetiQ
AL e S TARROUCIATENE Shabe ' o [ RSFAEH T Ei ¥have of a
heatigpherel Bk aly tdthesO¥RAPES RS RiacH MBolEANRT A%a90f light

section 154 includes that of the light-emtting
emgbiad dnoml3he frphsmessibhustetaondlBddeonstibytddof the infrared

Ll um nati o ction 10 inevitably falls within the
LE{I&)@QF&’@& Egﬁ& 60Rcand H0dtemespondst toobha bighting range 400.
[OO‘?ﬁjordi ngly, -an operator of the term nal device 31 can

easily determne the coverage area of the

tramge esi Ch 4in L0 canfi gurat | :
_illustrat egf%l%‘?F%}é@Qﬁ)Patbény%ﬁSt ggil e&%ndlia%ﬂ%e154 desirably
inclodealtled ofithedBghb@mitting section 151. If the coverage area of

the transmission section 154 includes that of the light-emitting section
151, a place illuminated and lit by the illumination section 10 inevitably
falls within the coverage area of the transmission section 154.
| Accordingly, an operator of the terminal device 31 can easily determine
the coverage area of the transmission section 154. In the configuration
illustrated in FIG. 4, a lens or the like may be installed outside the
transmission section 154 to increase the illuminating angle.
[0040]

FIG. 5 is an explanatory chart for explaining an example of control
by the signal synthesis section 153. In the example shown in FIG. 5,
the signal synthesis section 153 supplies power to the transmission -

| section 154 to transmit “1” in positional information data and supplies no




transm ssion section 154 to increase the illum nating

angle. [00401 FIG 5 is an explanatory chart for

expl ai ni ng an exanpl e of contk| by the signal

synthesis section 153. In the exanple shown in FIG 5,

the signal synthesis section 153 supplies power to the’

trantscmﬁ%i on secti.on 154 .to transmt "1" in . "
POYeSS P THRIABHIOBnSEL AR ak depiransmio @5 inpidyg positional
; r i SQi eGhlO 4 ransmt 0" jn.the., ..
inffhoh Aokl AREK NS PR Phe Vb plERER] Sbetign 184 ‘iits light
whsmrfdtiisstled praetibAnl 1aforefAhton dabk ismﬁgs'ﬁ{' tdd & emits no
_positional information data is transmtted an emats
light whemt“Ofhim th¥ positibaaposiforereion Ndtardsi gamdahitted. As

S ,&)r nsmtted. As described above, the signal
deggribrdsaoes dtheosignsd symthesis seetinant 53 contils tmansmission of

o A b AR R T ———
: | & ShoW. j i FI G 5 i ]

infeE084 P, (R pACBOUP! MANOReL BLE' SirRond SHIRESL FIG. 5
is thansly tdxggeiééhﬁ:ﬂe aﬁﬁdg}ftli%%" ﬁg@iﬂig{éam%ﬁm%%iqﬁg@??% may be

data of " and data an di strngui she
trageahitdetensing larghother ensiticyl eI asFldag @s dada of “1” and
bl ock di agram showi ng an_exanpl e of the configuration
data of he” cennbedistiaguished from e4eh obhér hyrhghbintensity.
[chmnpl e showmn in FIG 6, the term nal device 31
| udes a control section 301 including a

m 0 ter i ch_operates i.n accordance w.th a . .

pr ?;frtg'm s%ogé)&%_(gagg?g} S0¢ VI8 FBne’%‘_é‘P?% (\ﬁnt?’& %%gﬁguratlon
of $HNtéHMGhhPAeSesd BON 3B b&ﬁfig"i‘&a@io &gingﬁé.sﬁffo%h% FIG. 6

i ncluding a high-frequency signdl sending/receiving ’
thei tequninan dexdoeuBilcdhebudéd hat kenbpsle seefionOBA#L including a

.accordi ng@;o a _predeterm ned protocol, a ,
migyogempuber Whighsepetates3oBantoudanecwitles progtamf stwred in a

the illymnation section 1 d, outputs an, electrical
stofERLFeqlian 308 anpireidds DM chpitavh atiam@03 which has a
; [ tE eived 4ighte. a |ight . quantity. ..
il | kit KRR S Mo Bul b i My fveceiving
~cir@litaRnd! @shin GAlcatedNHitRULRE! Hake! WatiodNtaT e5&I0Fd e to a
section 303 and outputs a
predetermined protocol, a light-receiving section 303 which receives light

from the illumination section 10 and outputs an electrical signal with an
amplitude corresponding to the quantity of the received light, a light
quantity determination circuit 304 which determines the level of an
electrical signal output by the light-receiving section 303 and outputs a
binarized signal, a tag reader section 305 which supplies a radio wave to
an RFID tag and receives an article ID transmitted from the RFID tag, a
display section 306 composed of an LCD or the like, and an operation
' section 307 which has a kéyboard and the like.
[0042] |
If white LEDs are used for the transmission section 154 as for the

light-emitting section 151, an element which receives light within the




bi nari zed signal, a tag reader section 305 which

supplies a radio wave to an ID tag and receives an

article IDtransmtted fromt RFID tag, a display

section 306 conposed of an LCD or the like, and an

operation section 307 which has a keyboard and the
EDs are,.us tor. the

Liker [00421. Lf. yhi d . :
SPF'FQ?%%%%HJE Sl it 15 st fathhe figg resaivin gection 303,
O efid Wtht?1hadd, el TRt My .‘LhEE)l%g %{r}ééﬁx{s%ﬂg - V‘ﬂé‘f&? 'ot?'ansmission

the 16 spectral range of VvisIDbi s use

settien! 1GH} -drecdeviidgt SPRIdIPYedBBves PRfEHRPASS Ddnthed for the
if infrared LEDs are used for the transm ssi on

ligdderaosivinaasectior38@8nt whi ch recei ves infrared rays
[ (1&% sed for the light-receiving section 303. [00431
0 % that if infrared LEDs are used as the

AL o AR G im0
' i Si.bl is f e . .
th e HA1CdeSled 3 V! Gl foddifla| pATE' 2 positional information

- witlheut bahsgrasficesd 386 vigibld hghtt et ehei - £ ' :
s affected by it |rg%? ¢ fa0ni ERENM HAESR: ddction 151
If white| LERs aret tbed ssditicohrdddmidsioni sectdoni 154, ahe terminal
pi ece, of, pgg%ﬁti oaahﬁ) information fromthe white LEDs

deyice; i tisapdtactedobyseasis 1mht frowevidre wiite LEDs of the
. ant i of light he whol e, of the illum nation .
ligBYAMhitking E?ﬁ@?ﬁd?fr@it FERSR o it nTeeq1yRS s et PafeeL5af aRgsitional
b z em pting ecty di_fef en the.
infobBRAET WA thePerhlp TiDeCdr} Eh8 BEINGHISINR, dtfion 154

Howhearer, tsihanshié tguatidy obf "Ifht ofetHeWhoR dtevhé SilBlmination
can identify a piece of positional information. If
seqatign al@ dinedsliage thee tirassmissionr aestivasilsd e ilight-emitting
o4, ggg d'hrec%)ivity of the infrared LEDs is _
Se%mﬁ dpdpidytiprs beswieam wheamthe sransriipsion segtion 1 transmits
heekight -emttin secti.on ;151. _.This.{s becaus .

datz Bf 1 S When i riRsmifadasa qfaﬂjget § tenanajrdeyics 31 can
idekEl% ¥idiB t : 4 -entttin [

! e! ti;ﬁrp_os?s1 [ %‘If E:ﬁ f%églgf#}gd&eirrg?grrn%&té'as?f 31? %@gﬁmﬁﬁ?%ggsu%d as
the ltranbndbsion sedtionoflfd)ethe directivity of the infrared LEDs is
preferably made equal to that of visible light from the light-émitting
section 151. This is because coincidence of the illumination range of the
infrared LEDs with that of the light-emitting section 151 makes it
possible for an operator to easily determine the illumination range of the
infrared LEDs, i.e., a positional information receivable range on the
basis Qf the lighting range of visible light from the light-emitting section
151.

[0044]

In this embodiment, positional information reception means for

r.eceiving a piece of positional information transmitted from the

transmission section 154 is implemented by the light-receiving section

303, ’_che light quantity determination circuit 304, and the control section




infrared LEDs, i.e., a positional information
.receivabl e range on the basii of the |ighting range
‘of visible light fromthe lig ?-enitting section 151.
[00441 In this enbodiment, positional information
reception nmeans for receiving a piece of positional

3L B Bfbek PGS 4 et A reebfGRNRE 4B BRerocomputes).

IRFifiédeohi iglbrRudid waaght‘:‘ ﬁ%&@é gy rs'hafﬂ% Itoflftgafn g?"ﬂfjcle ID as

the control secti on 17 301 e nore spe
a prexyr aftideetificetionyidfoentdtiondeontaar RFID tag is implemented by
I dentification information readout neans for reading
the fagreader seetiom 305 aadpther eontraldection 881i(bo be more specific,

information fr an,RFID tag is i nplenented by the )
a pEggra pxcaied b REPGBPBERDY ol SeRdin memis fon sending
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P e O AT R HERL L G i e

exanmpieniz atiretesseliAN) (s ﬁniﬂliemeﬁmt)eth@ WirtPd8SB.AN function
s inplemented by the wireless LAN function

Se'éLégl)ﬂi 302 3p2d dhe cohntudnsedlios il dto L nfexe bpeoifig a program
B 5 S5 ot e Bt v

BT Ay SR, SERRSOH B iy 38 8, s o
pobition®l eARHELtidn v&i@ﬁiﬁ%&f&%ﬁ&%ﬁ%mgdaﬁﬁ]é 59 1?)? gg,)nrignted by

specific, a program execut m cf ocomnpu

the endrebbeytioac80dn(t30fe mbfe R cifikea ﬁ@@%‘x‘drﬁ”@iecuted by the
dgnformati O&al nﬁut means for accepting input of a piece
migrogysputenal thenfdisplayi osedtiam 366ppendt ithe Sékél onPositional

. fin tag;ggﬁositi onal infgrmation  reception neans fails .
infppm vEIRUb Beans: 1o saecephing | wimithwdi enpigeaiof positional

; -ede ' e J.s i nmplenentgd.by the, contrql X

- IR G HRA, 5 ShRiSe BB PR 1L R el dpormation
| : P nal e . _ o
recRp HOTE ILah 0 AT |6 rhooRo pREE of POLSIGRA Biormatipn within
the piredetdrimindd dimlel Ghimpdemiovedd by theNiodteeRis¥bfisn 301 (to be

. nmeans i.s i npl enmented _
more specific, a program executed by the microcomputer). Positional

information extraction means for extracting a piece of positional
information from light received by light-receiving means is implemented
~ by the control section 301 (to be more specific, a program executed by the
- microcomputer).

[0045]

FIG. 7 is an example of a database (DB) in which a piece of
information indicating the position of articles is stored and an
explanatory chart showing an example of the configuration of an asset
-management database managed by the server. In the example shown in
FIG. 7, the article ID and article name of an article which is present at a

position_in.dicated by a position name are associated with a piece of




by the control section 301 (to be nore specific, a
program executed by the mcr,Qconputer). [0045] FIG
7 is an exanple of a databasé' DB) in which a piece of
information indicating the position of articles is
stored and an explanatory chart show ng an exanpl e of
' j.: asset.. managenent dat ahase .
pobfifo T hHTAEN, Shd Y BPRlrod AR EksaRBPACIRE o the piece

e server.

of positienal tirfoBmlRidNd antll tRbCa fBa0ld Pledbd Idf! Hbhttion are

is present at a position indicated by a position nanme
staned anstleé adsbtwintdnsganeat dhtdlfasosihitiglexample shown in
i nforrﬁati on and the position nanme corresponding to the
FIf5i. ebethe fagh shat enpersonal eemiparterasdpréserndssbthatgldce named
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artiekeadike dmd agtetitleomatnies hef adb airtieleagehehta@at3e88AtL in the
and the article IDs and article nanmes of all articles

system ageestoredant theasset datahase anehsttorteshdnartiele ID and the
asset dat abase such that each article I D and the .
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oot EIE oSS 40KE L ACONEIID of lumination
sections 10 are installed at respective predetermined spots in the system
such as a warehouse, factory, place of business, or the like. When a new
article is carried into the system, a unique article ID different from those
put on other articles is set to an RFID tag and the RFID tag is attached
to the article. The article ID and article name of the article are
| registered in the asset database. Note that attachment of an RFID tag
toan article means integration of the RFID tag and the article by, e.g.,
affixation or printing. |
[0047]

FIG. 8 is a ﬂowchart showing an example of the operation of the
- terminal device 31. An operator of the terminal device 31 initializes a
storage region of the storage section 308 for positional information with

the operation section 307 of the terminal device 31 when, for example,




put on other articles is set to an RFID tag and the
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[0049]

When a piece of positional information is received from the

illumination section 10 through the light-receiving section 303 and light
quantity determination circuit 304 (step S3), the control section 301 then
stores the received piece of positional information in the storage section
308 (step S4). Note it is desirable to register all pieces of positional
information in the system in advance and decide that no piece of
positional information is received from the illumination section 10 \;vhen
‘the received piece of positional information does not coincide with any of
the registered pieces of positional information.
[0050]

‘When the article ID is received from the RFID tag put on an.article
through the tag reader section 305 (step S5), the control section 301




i1lum nation section 10 through the |ight-receiving
section 303 and |i ght quantg% determ nation circuit
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[0052]

If the timer times out before a piece of positional information is
received from the illlimination section 10, the control section 301 issues
an alarm. More specifically, for example, the control section 301
indicates, on the display section 806, that a piece of positional
information cannot be received or causes a speaker incorporated in the
terminal device 31 to produce an alarm sound.

[0053]
\ If the processing has not ended, the flow returns to step S3. The
processing is deemed to have ended if, for example, the operator of the
terminal device 31 determines that he/she has read the article IDs of all
~ articles within the lighting range 400 of the illﬁmination section 10 by

bringing the terminal device 31 close to the articles. Note that to
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Coﬂﬂ@@q@ft%ﬂﬁgllé%ﬂh SUPeAStednt OUA rE8lon such as a room. For

example, an article ID could be left uncollected if an operator has
determined tha‘t an article is present outside the informétion receivable
- range and has not collected its article ID, but the article is actually
. present within the information receivable range.

[0056]

In this embodiment, if the terminal device 31 determines that a
~received piece of positional information does not coincide with any of
registered pieces of positional information, it is deemed that no piece of
positional information is received from the illumination section 10.
However, the present invention is not restricted to the configuration of
this manner. If the terminal device 31 sends a piece of positional
information to the server, and the server determines that the. received

piece of positional information does not coincide with any of pieces of




exanpl e, an article ID could be |left uncollected if an
operator has determ ned that,an article is present
outside the information recei¥vable range and has not
collected its article ID, but the article is actually
present within the information receivable range.
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imsa;w?rr%r?ué Oéﬁeﬂrr%%?igsg?ggé% r@pie%ajcdc’rs %Jee(ljy n?gn%%ﬁyah%ut a piece
of positional information from the operation section 807. In this case,
after the process in step S13 in the flowchart shown in FIG. 8, the
control section 301 waits until a piece of positional information is input
from the operation section 307. If a piece of positional information is
input within a predetermined time, the process in step S11 is executed.
This mechanism is useful for complementing the process of automatically
collecting pieces of positional information.

~[0059]

Althpugh, in this embodiment, a piece of unique identification
~ information (position identification information) is used as a piece of
. positional information, coordinate values with a predetermined position
as an origin may be used as a piece of positionai information. The use of
- coordinate values has the effect of, e.g., facilitating position management

- when a plura__xlity of illumination sections are installed in a relatively
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quantity of light.
[0061]

Note that light-emitting means in the illumination section 10 may
‘be entirely composed of white LEDs which is under the control of the
lsignal synthesis section 153 without dividing the illumination section 10
into the light'emit_;ting section 151 and transmission section 154. In this
case, however, the signal synthesis section 153 is configured to perform
current control to reduce the quantity of light of the white LEDs when

: _data of “0” is transmitted.
[0062]




conposed of white LEDs, the transm ssion section 154

only forns part of the illumpation section 10.

Accordingly, even if the transhi ssion section 154
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change in the quantity of visible light fromthe
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S23). This process can occur when the position of an

?Lgfgg@i@mengﬁiﬁ%&a?g;@%s ﬁg@g Be&en SrdAstSled 8 tRe asset
management database, the control section extracts an article name
corresponding to the received article ID from the asset database and
newly registers the article ID and article name in the asset management
database such that they are associated with the piece of positional
information received from the terminal device 31 (step S24).

[0064]

With the above-described processing, the position in the system
where each article is present is registered in the asset management
database.

[0065]

Note that although, in this embodinient, the terminal device 31

sends an article ID and a piece of positional information to the server 51

when it receives the article ID, it may send a piece of positional




time. [00631 |If the received article ID has not been
regi stered in the asset rmnaggmsnt dat abase, the
control section extracts an afticle nane
corresponding to the received article ID fromthe
asset database and newy registers the article ID and

: LGl ' asset naggment. at abase. such .
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advantage of, and only a transmission section 154 may be installéd.
FIG. 10 is an explanatory view showing an example of the configuration
of the transmission section 154 according to a second embodiment in
| which only the transmission section 154 is installed. In the
.‘ configuration shown in FIG. 10, the transmission section 154 is
composed of a plurality of infrared LEDs or white LEDs 603 to 607. The
transmission section 154 is installed, e.g., on the ceiling of aroom. Note
- that the configuration shown in FIG. 10 is merely an example and that
the configuration of the transmission section 154 according to the second
- embodiment is not limited to this figure.
[0067]

| FIG. 11 is a block diagram showing an example of the configuration
of an illumination section 10 according to the second embodiment. As

compared to the illumination gsection 10 shown in FIG. 2, the

light-emitting section 151 is omitted. The configuration is the same as




a piece of lighting equi pnent. However, a piece of
~existing lighting equipnent ﬁgch as a fluorescent
| anp or incandescent bulb nmay“be taken advantage of,
and only a transm ssion section 154 may be install ed.
FIG 10 is an explanatory view show ng an exanpl e of
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products or the like to be transported by the transport means.

[0070]

When the forklift places an article in a predetermined position in
the warehouse, the terminal device 31 reads a piece of positional
information received from the illumination section 10 and the article ID
of the unloaded article. The terminal device 31 sends the piece of
positional information and article ID to a server 51 through a wireless

LAN base station 41. The server stores the piece of positional

.information and article ID received from the terminal device 31 such

that they are associated with each other. When a product is transferred

from the warehouse, the server sends information identifying the product
to be transferred and the position of the product to the terminal device
31 through the base station 41. An operator of the transport means can

immediately recognize the product to be transferred and the position of
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thiecdse, af canmriaosectiont of i eglluber pwlnske twitho bbuilt-in camera
transferred and, the position of the product to the

mawshg Hapddeyiacdighdrrecaiving sentionas83sohithentermingl device 31.
e tran ns can. i di at

ol i S o D AT cbt e by adding a tag

i td.ap of u 7 Fourth Embodi

e85, SRRl o A8 GBS Ghpl B Bbrp ERAABOREE ot o o

celtahauphedlceand fllrtthe ad8iye": u i peki

_ LAN bg_sg St a?i on 41. I% con raagt%,thgf&t ggﬁiagsg]n‘@dév%u e I from 2

light-neggiinga elymiens! seshcead eag. C@Dcelkbul gie pipis) quantity
that, communicates with a server 51 through a cellular

detmraninatdenorrcuitn30dhag welleas a patlerfarseapplbyingf a signal from

cel l,ul ar phone with built-in camera nmay be psed. as .
the Hehjrrecealing elgmbst e somesn oorbion, 1A AR olpsfricetireuit for

_ Sh&;ﬁPgFor exanple, the term nal device 31 can be
RS

mented by adding a tag reader section 305 and
[007giht quantity deternination circuit 304 to a

_ The use of a cellular phone as the terminal device 31 makes it
possible to make and take calls. Accordingly, if this configuration is

applied to product management or the like, 2 manager on the server side

~and an operator of the transport means speak over the telephone,

thereby increasing the operating efficiency.
[0073] |
Fifth Embodiment
In the embodiments, storage means for storing article position

management information (e.g.,, an asset management database) is

| provided on the server 51 side. However, a terminal device 31 may

‘comprise storage means for storing article position management

information (see FIG. 7). In this case, the terminal device 31 need not

send a piece of positional information received from a transmission




cel lul ar phone and further adding a path for supplying
a signal froma Iight-receix#gg el ement such as a CCD
to the light quantity deter ation circuit 304 as
well as a path for supplying a signal from the
light-receiving elenent in a canmera section to an

[ L cu t iing. . [[Q0721 e qf a
soRbEL 190 ShAcHh sl 1SRE P EBREZ A HRIDLEER B & server 51,
Tlpe $3obb SsdLi B ARL21BS 24 81 histr AP LA IFIE Yo, i 8. ttﬁbﬁ)rocess of
configuration is applied to product managenment or the

storing 1n theagerage meansepositishdb infoemabicapaedtiedfrom the
the transport nmeans speak over the tel ephone, thereby

trapgruasiony seedoBpkthandydstification irfoonsitioriread out from an
iAERERIGATIGR 12 SUrbe PhAbrbIGraRagLrigRo Ak BT Rssociated with
: tab [ i ded o
e Sho SRS TPAP AR LUl 5018 o goecitic. «
ProgiRid ekeehb6ddy TREToritPbl %EEEigﬁgf';éﬁ) ! ﬁzheo‘é’éfﬁﬁﬂﬁl device 31.
FI ). I'n this case,

managenent information (see

* Natiee that nihnal prbeesses 3b Bbgsk 822 weBP4A Ma9CBeOsimplified. For

positional informatjion received froma transm ssion 28
exgapleprths dexmanah device |3 mpedeawtostiore r mm artiélel Rame in the
tt%ggftso a server 51. The pri)cesses ig steps S22 to S24.
StoiqBfs MpefRy and pnay store enly paaces 9f qaesivonadiigdprgation and
i h t e n gsi_tional informatieon received
arfillc "PDE' SHRH° AR THRYS aver GrsostntBy Wb e ity After
coll8¢6AR 0 0P oS RASh SV Gin kA L b | 464t hiLich 119y {)f%asdﬁﬁrhrticle is
that pieces of information are assocl ated wt eac
comipleted athke ebornired dyvieecBNt ikly $RCtbRAcSRH ¢b02 Banagement
nore specific, a program executed by the control
dexice: iwhicdofinellyt meanegesnan devide 8ach Met ant kassetheand the
S22 to S24 may, he sinplified. For

| m%ﬁﬁ’%ﬁeh@ c‘?’éﬁﬁé’ FhPTES ireeans ofotlae fermingl dlesrice 31 may be

[ ' d |
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INDUSTRIAL APPLICABILITY
[0074]

The present invention can be applied to, e.g., a case where asset

management or product management is performed in a warehouse,

factory, place of business, or the like.

BRIEF DESCRIPTION OF THE DRAWINGS
[0075]

FIG. 1 is a schematic view showing a first embodiment of an article
position management system;

FIG. 2 is a schematic view showing in detail the lighting range of
an illuminatidn section;

FIG. 3 is an explanatory diagram showing an example of the




article IDs such that they are associated with each
other. After collection of gitional i nformati on and
article I'D of each article i conpl eted, the term na
device 31 may be connected to a managenent device
which finally manages an article such as an asset, and

; . .h f th
copffeu IS LAY TmBatidh SRIEle o the nanagement
deviFge;. 4 NRUSTRL:Aa F:’l%bi&ﬁ%gbwe;govlﬂ%?ﬁﬁ J&f{g{fﬂ@sﬁnﬂﬁe specific

i nvention can be "applie ., a case e asse

comfirgagertion ofra Hghttemhitthnagectivh and petifaisivibsion &ection;

war ehouse, factory, place of business, or the |ike.
BRI ERGoEstRiapTexplarmtorg cray fueexpledniig minGexdamplesof control
schemat'ic vigﬁw showi ng .a first enbodi nent of an

by Signa SHBLENEFISS enent system FIG 2 is a
sch €:yie O\ [ etail the lightyin ange_ of .
an TR e oAt R g diE il {36 SBntiguration
of & B A sIh@wiieg; an exanpl e of the 29 configuration of
the illumnation section; FIG 4 is an expl anatory
vi ell6&howi nig am esgphleaivryt thafewHdwing oahi @kaahpbs of the
of alight-emtting section and a transm ssion
copBguratiorrpfansassetan amageanent datahase; f or expl ai ni ng

an e of control y a signal synthesjs section;
A f@% 13 %|f§2ﬂ£clawgﬁ m“élﬁgmﬁﬁge&anaﬂan# thefopeyation of the
teﬁg'ﬂ{lbpg%gié on of atermnal device;, FIG 7 is an

expran f’chart showi ng an exanpl e of the

CONFIGUIraticon fbwaha%SEh g 8118086 ¢heF i

is a fl ovvclhart show ng anoﬁgg‘pﬁg‘aggal elgogg?gtei gﬁexc')%tmn of a
setver; term nal device;

FIG. 10 is an explanatory view showing an example of the
configuration of a transmission section according to a second
embodiment; and

FIG. 11 is a block diagram showing an example of the configuration

~ of an illumination section according to the second embodiment.

DESCRIPTION OF SYMBOLS
[0076]
10-14 illumination section
101-106, 111-113 article
201-206, 211-213 RFID tag
21 power supply section
31 terminal device
41 base station
51 ' server

- 151 light-emitting section

152 - unique information storage section




FIG 9 is a flowhart show ng an exanple of the
operation of a server; FIG is an explanatory view
showi ng an exanple of the <c iguration of a
transm ssion section according to a second
enbodi nent; and FIG 11 is a block di agram show ng an
anple qf the copfiguration of an illumnation
1523(;(:“ on %&%%?gﬁﬂﬁpﬁ%&tshseec&]@gbnd enbodi nent .
15ESCRI PTI e BCke-#i9Q761 10-14 illum nation
i on hpgsiisd RAEGAR I e 10 206, 211-213
3(HFI D t ag contreloy@itionppl y section 31 termi nal device
41 base station 51 server 151 light-emtting section
30852 uni quelreldssy hAdY dnnstiomagectsect i on 30 153 si gnal
%nt hesi g. section 154 trgnsm ssion section 301
30%nt r ol trEprelyngspetiess LAN function section 303

i ght - A ti 304 1 i ght it
30 Cer m niatin AP BEGY, Sbsdstina i aleiitect on 306
308 spl ay %gtdje%gfr%&&ﬁgr ation section 308 storage
490-

. section ['Tghtihg range
306 display section

307 operation section

308 storage section

400-404  lighting range




31 CLAIMS 1. An article position managenent system

t hat manages a position of article on the basis of
identification information re out from an

identification tag that is affixed to the article and

stores the identification information used to

identify an article, and fpgthgircon the basis of

positional information of ?ﬂégﬁg Ition where the

article is present, characterized by conprising:

.optical signal transm ssion neans for optically

transnittidng apkisld ippsitionnfreafBEeaten gystoma that manages a

specific region; positional information reception
poseidns eloanr arkicls g the hesss fcdantificd oneatrifonmation read out

LSRRG 0 S T s
T N D ———
baisid Bf FREit9on A th Rt Aod, GO Hggiﬂ\@ﬁ Whefd tRE ta'frgirc?e i$ present,

present; and article position nagenent neans
characierizéd byacainpiriviage means the positional
information received by said positional information
r eceplicah stgmal i travsmissionf i meaegi oforandptibelly transmitting
[ entiiilgétyi on.information read out by said
POPHAPRAY 1 myAPRIQYEEA BiFPesHde tegitins such that the

27 AR, BBHFRHOR e M oARSoE hebEnghE TS Bositional

. 1 1 t o . a) i .. .
infeRRIALION tFRIAGHTESY fPoin i OBticAPRAMRD Graditidai Ol fibans
r eadentificition dnfosleatidi caéadbut athdid for aldddiag out the
to the article and stores the identification

identificativnoinforaationifient the identifidatian tagd f urt her
on the basis of ,positi.onal jnformation of the

positorage Jneans: fr sheningelniormratientindisating: acpogisipn where
anb&}’rt&nggirﬁlie%g%tﬁah%m nal device for article position

managens
article position management means for storing in said storage

means the positional information received by said positional information
reception means in the specific region and the identification information
‘read out by said identification information reado'ut means such that the
positional information and identification information are associated with -

each other.

2. An article position management system that manages a
position of an article on the basis of identification information read out
from an identification tag that is affixed to the article and stores the
identification information used to identify an article, and further on the
Dbasis of positional information of the position where the article is present,
characterized by comprising: |

a terminal device for article position management having




optical signal transm ssion neans for optically
transmtting positional infog;r?ti on only to a specific
region, positional informati recepti on nmeans for
receiving the positional information transmtted from
the optical signal transm ssion neans, and

idegthfi fat l-on ingormﬂt Lon readout neans fogi r[eladi{}g';a1 i
out "PHEX | faat Rt i CEAMBRITHPBr nS0H £ 1Ym PRECaLY nsmitting
] hik [ 1ads ]?na) i,ng storage neans
po:‘sgﬁaisitbgglﬁ%ﬁiﬂﬂ%?l%% on ?n iggfﬁl{:rﬁ‘gggdﬂposi tion where
an posittdeal tnforasenion weepelon means dbiireabivday tite positional
, for article position managenent includes sending
infaramatioor tragrainitged feomothe pptitalimgoahtramsmisstenvmgans, and
by the pgsitional jnforpation reception nmeans in fhe
spe@efr}tgﬁpa o8 wiarmagion qepsdent apeans niyr kgading out the

. he identdification information .readout
iabgAR Ao pi5as 6B it Fhi St niRiATES BBr ARRCL | on

medi - (g t; et
 fort SBrvel Bl RS M 1 st g BBAR TR Tndicating

positigh twhkee ah Priclenls prkedt! | Cl € position managenent

means for storing, in the storage neans, the

poswhiesaimh said otermtimcal atedriceefdr f artacleopdsifionmahamagement
. received fromsaid termnal, device for article . .
1n<ﬂ e8] SN gaaens fonsanghingnéhei pesibional information received
b ct%}emmni atiog.aniu .such the%’t t he posi.tignal 6 . d
Vi o PRETT SR L AROTRRHOR: TREGRYLI iTRPB PR bike gPgcitic region an
th@538atA &t ivh it AR RN ?’Ead3%uigﬂ)§ri ?}]ﬁé 'é'%%ﬁ?csa'ﬁél‘f nformation

managenent system accordi ng t erern sal

reddouit Bedanleto GRid @erdss tEFSupRS WivBldsNaaeMMication medium,
includes alarmneans for issuing an alarmif the .

angdositional information reception nmeans fails to
recei,ve the positiqgnal information within a ) ) i
pr e‘ifééelsﬁm% ingdndey the tsteraget apeane farestoringaindermation
tion r.eadout, means re dgle out_the
4

indifhph £ ticle positi

SRFHE i2 R GGR O PORRAR 20, 2533Cle, 15 pEesent apg article position
m AP dh8nt TRIAHIH0E SRR ARCPhE! BbraEeCRéMhs, the positional
information and identification information received from said terminal
device for article position management through the wireless
communication medium such that the positional information and

identification information are associated with each other.

3. The article position management system according to Claim

2, wherein
said terminal device for article position management includes
alarm means for issuing an alarm if the positional information reception

means fails to receive the positional information within a predetermined

- period of time after the identification information readout means reads

out the identification information.




2 or 3, wherein said termnal device for article
posi ti on managenent i ncl udes ositional information
i nput nmeans for accepting i np'%jf of positional
information froman operation section if the
positional information reception neans fails to
receive t posi-ti onal ..infaormation within the . .
pr edet &r mﬁﬁleed%téﬂeoaos toR faanpeemenf.systam; 2c05ding to Claim
2 bPBOKRdeRn readout neans reads out the
identification information. 5. The article position
nmanageheidrnsiysile @eadeor €M tartéclanpostiienofim&hak@dnt dncludes
4, wherein the identification tag is a wireless tag
pogiiiienal riafeninadiomeinp gl miekinsafon nadaepdingt imputisofhgositional
. rec ive%ﬁr adi o wave as power. 6. The article . .
mgﬁ‘é?? 198 o3y et nPPsyatieon Se6bom r%é the apyslt@mabfmformatlon

<o BER B el b B S3E S o ARR R e
pr AP LR O S S RSREER GO o pondont

médes irshdaned theDdentifibgatidht irfoenPASGHI ON mManagenent
system according to any one of Clains 1 to 5, wherein

the-optical signal transm ssion nmeans conprises a
transrg ss,hg‘n section which includes a white. LED and
t ransM-t s pRcaydela Posation; rranagementhyystenyi agcording to any

i.nt it f, ljght emtted fromthe white LED. 8. The
Ongrqiﬁgfaén%%iitf)i %gwfﬁ’&ﬁgb‘%rrent system according to O aim

7, r &4 i signal _f: I §51.0 S . _

certyns BB e S Wi, YRR ARt hnits the
ideTRtifiga tien! irfyShRITiGR Al Abnd rbeidey rLlie Whvelal pewhrt 0

8, wherein the optical signal transm ssion neans

transmts position identification informtion or

coor di nat,le val ues, as the positional information.
6. The article position management system according to any

one of Claims 1 to 5, wherein
the optical signal transmission means comprises a transmission
section which includes an infrared LED and transmits the positional

information by varying intensity of light emitted from the infrared LED.

7. The article position management system according to any

one of Claims 1 to 5, wherein
the optical signal transmission means comprises a transmisSioh |
section which includes a white LED and transmits the positional

information by varying intensity of light emitted from the white LED.

8. The article position management system according to Claim
7, wherein |

the optical signal transmission means also serves as lighting.




10. An article position managenent nethod for managi ng
a position of an article on é%e basi s of '
identification information read out from an
identification tag that is affixed to the article and
stores the identification information used to

i dentidy . f t.h asi s of ..

posit i%naﬁ‘,ﬂ?n? gﬁlﬁg‘% ﬁjoorﬁgg o %eéggé?%%&? %qgfe t%gcordmg to any
onardfl ClEin § 1 1 8S®Hereghar acteri zed in that positional

information is optically transmtted only to a

spethd i coptagabn,sighel t riamsmnissdomosideaoral transmits position
..infaormation ig received, the identification .
ld*?lhfflgiqcﬁ:ﬁ%qrbn 1pformeatiosut of r eeordnatgenvaluemt iasn the, positional
in@nd the positional information received in the -

ﬁgbfil Pg'regi on and the read-out identification

information are stored in storage nmeans for storing

information indicating a position where an article is

presentg, sugh atrbrle thesibH tﬂnﬁﬂﬁgehﬂéﬂ TRELRE] af (r:)ig]anaging a

identification information are ssoclated wth ea

. posithen ofldn artidendnahedbusize of ddeatificitéopdsifdi@ation read out
managenent that reads out identification information
from oan aidlentéficationatagrthatyis mffided tafthecedticdetaed stores the

S PABEGRed o TR D WA B n e
vl TR0 0L o SRR WS AR, gyice s

pré¥dit, t 0 a specific region in order to nanage a
position where the article is present, characterized
by chamarcistingddn thpoispostivhal niforaRition is @peRtd1dp transmitted
ans for receiving the positional information
onkyr kharApacsdicmegi9omhe optical signal transnission
rrezgﬁs; identificatian informtion readout ans for
r ekery

: _ _W{tﬁﬁd ResaHenal datoTsRatiorolERGedReds om t he
00 LSRR AR LB doupiepgon o
andresent; and
the positional information received in the specific region and the
read-out identification information are stored in storage means for
storing information indicating a position where an article is present such
that the positional. information and identification information are

associated with each other.

11. A terminal device for article position management that
‘reads out identification information from an identification tag that is
~affixed to the article and stores the identification information used to
identify an article, and receives positional information from optical
signal transmission means for optically transmitting the positional
information only to a specific region in order to manage a position where .

‘the article is present, characterized by comprising:




article position managenent neans for storing, in said

storage neans, the positi ona# i nformati on recei ved by

said positional infornmation %cepti on neans in the

specific region and the identification information

read out by said identification information readout

nmea : h the,. positignal information and "

onpriGlial St gl Fsierih o8aBe R heifibe thy positional
in®bhahtiokltrah 421 et o e YhED t?(falaéi%’n%ll %rQﬁ%&i‘s&%m means;

managenent that reads out identificCation I nformtion

f r odemtifidabiod | Deforantiey trbatdous mbhhsedot orédding out the
c.article and stores the identification information used
ideptifiapdion ipfermaticncirom she idendifieatipndiag onal

informati on fromooptical signal transm ssion neans, .

f or SHPBECAMISARS 4A% mtpFing ntarmation ixdicating & pasitéen where

| anggié‘?iﬁeg%saﬂﬁ%@&i@ﬁﬂed egion in order to nmanage a

article is present, characterized

by o L € L < i LVEOD..:
1Y GRPIFI R Ption! HHankBER o mBRARS F0F o 0Efif [ Mi%kaid storage
means ! tlon positibns it form £4{bhaticede d®ansaidoposixidmatinfermation
- positional infornmation fromthe Iight received by
reeepigon; gieanscteithergpantinregion emd ftheastdemtification information

iaf or ngti on r%?douﬁpme_ans_ fﬁ)r readi ng out the
repgith Pyciatdolentibeakiomoiniorapting Terdaul meanoauch that the

; endi neans .f or.sendi ng_t.he positional . .

vobffop ARt s iR an ses Rt dntPrmation adr maspsinted with
eaBlidtheli on means and the identification information

read out by said identification information readout

means to a server which manages information

indicating a position where an 36 article is present

t hr oudtZ.a W rterssmad odevivec for cartneldi positidn Aranagement that

article. OSiitfi on.managenent , seryver that, recejves )
re%@%iwfoﬂgﬁnt 1GHheR | BHosmAtioR rrom cak | Wlentiiertioni bag that is

B N L R N—
adge o ) 4 daged ol AR g v

sigmali deahsfisaibn means for optically transmitting the positional
information only to a specific region in order to manage a position where
the article is present, characterized by comprising:

light-receiving means for receiving light from the optical signal
‘transmission means;

positional information extraction means for extracting positional
“information from the light received by said light-receiving means;

identification information readout means for i‘eading out the
1dentification information from the identification tag; and

sending means for sending the positional information extracted by
said positional information extraction means and the identification

information read out by said identification information readout means to

a server which manages information indicating a position where an




article, and receives the positional information from
optical signal transm ssion ggans for optically
transmtting the positional ififormation only to a
specific region in order to nmanage a position where
the article is present, characterized by conprising:

b IITAREREE £h6uah Y Wifeldts Yot ificaRipre Pre il

positi on managenent neans for storing, in said

storage neans, the positional information and '

i dentiI3.catiAon artitler nposidion easinatbrheam wheveer thagl receives

device_for article position managenent through the
pogitienal s isfmmmation: | sndnddentifseathon hanfermation sent from a

ositional .i nformation and identification infornation
telpingl o dBvige.ofan 1 ATtighe: PeRIEAn mAnagementci keading out the
: et p ram f or_causi.n ut erg.
i ORR ey b AR S G2 AR iR HoR. P SREF dp Hfixed to the

DR SHED i ' i . i, : . C umt i ‘
arf roman i tgte%rl/%%f incigt ?%%%nggat%%?nﬁ#ék%%tt?%dh? %&t E@ i(ﬁhtlfy an
articie,clandintectioeesthée posiionhl Caifosmdtib e S honpsed signal

to identify an article, and receives positional
trapgmassionomeansnicrpop iaallysimgmetm itt s the Y axitiveaisnformation
: i;(ﬁr optically transmtting the positional_ information )
onli b & SpECifiserading MeRRdaT b wage ecpomkias vehere the article is

L4 e article is present to execute:

Pr%%@%c"%ﬁ\g‘lg‘%@zﬂ& Haf O PSP i on from 1ight received

1 odfokh nsaforS seiahet [0S 5! Ya positi

| ook Ao hiclorsh it [ERSELAL RGN pppion where

ani arftoclesis predortnahdeattiielet positiin aasBdge@®it AMhns for storing,
the extracted positional information and

. storin
in rgaid (ﬁ%ﬂrag@l emeiamsc athenpoattoomal iinformasior aged medeastification

. fsuch t hat th&xf’%ﬁi ional . information and . .
Infogmation . zeceryechiispmut the desminadcidevice wiam arfdele position
) tiicl e .posi ti on managenent prqQgram f o
maftimens tiuBh U SuRRRts miRRATEe Bedfed burh that the
poditidifd leinTepmiEtosh BIP IR ication information are associated with

each other.

14. An article position management program for causing a
computer mounted in a terminal device for article position management‘
which reads out identification information from an identification tag that
is affixed to the article and stores the identification information used to

identify an article, and receives positional information from optical

signal transmission means for optically transmitting the positional
' information only to a specific region in order to manage a position where

“the article is present to execute:

extracting positional information from light received from the

_ optical signal transmission means by light-receiving means,

reading out the identification information from the identification




whi ch reads out identification information from an
identification tag that 1is a%iixed to the article and
stores the identification informtion used to
identify an article, and receives positional
information fromoptical signal transm ssion neans
ta%?fm ptically transmtting the positional .~ information
nly to a specific region in order to nanage a
POSstdi@figWNEhe  ékGatdd Cl SoditidHASCMfdPn&ORU 8nd  read-out
_.extracting positional information fromlight received
idéntificatiion apiformatsomned dtozagei sséams naaels that the positional
. %i ght -recei ving neans, reading out the identification
migpakien @nd r slantagcation: iinfermation taxg assbciated] ngith each
'otthe extracted positional information and the read-out
@entification information to a server which manages
information indicating a position where an article is
present. 16. An article position nmanagenment program
for cai NAR Al IRl RiIBH  hefnh feMoift! rbbPaR0Tob! Busing a
managenent server which recelives froma term nal :
coupuites mosirtednial ai tdronimal davieckivaetitleopositdén gGahnagement
si gnal fransm ssion neans, and identification
Whlﬁgdﬁmsi ot rdentification aformatientfreic ani idlentificatipe tag that
. term nal device. being,used f ar.tic) posi.tion )
18 ﬂgﬁ’éﬁfiﬁé’nﬂ}e AL %g‘ﬁlrginsi%% Piléﬁpfc’cffpﬁtm%rlmﬁ@?@ﬁtlon used to
; t ' ification.tag that.is,affixed o t .
i@l |48 AAER a0 AR DRl infdtaRAbRr ffom  optical
sighedd tEAnbAABsIY RRaRld 'ﬁkeop%{&lg?f:ﬂal\ﬂé?ﬁit%ﬁpg the positional
_ positional information fromthe optical signa
inforarstivos sindy teeanpdeific repise dhl orderaRsdnase al Pesition where

. positional information only to a specific region in

the pgticle & puesent to psecuten where the article is
present t.o execut.e: storjng the pasitiaon i nformat.i on

| BnERthRctiPe BT HATAL SR IwTABHOm E@m/e]dgil%ﬁ?‘f%ed from the
: ] ' Foart | ogition nmanagenment in

op AL st kS IR0 R b A5 TR AR P o
PoTehideng Wbiet A idéhtificatidr® iAFGRAALIH FPol 3he! ifontification
positional information and identification 1nformation

tagaramdissoci ated with each ot her. :

sending the extracted positional information and the read-out
identification information to a server which manages information

indicating a position where an article is present.

16. An article position management program for causing a
~ computer mounted in an article position management server which
receives from a terminal device positional information received from
optical signal transmission means, and identification information read
out from an identification tag, the terminal device being used for article
position management, reading out identification information from the
identification tag that is affixed to the article and stores the

identification information used to identify an article, and receiving
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positional information from the opticél signal transmission means for
optically transmitting the positional information only to a specific region
in order to manage a position where the article is present to execute:
storing the positional information and identification information
received from the terminal device for article position management in
storage means for storing information indicating a position where an
article is present such that the positional information and identification

information are associated with each other.




