DESCRI PTION  Positional Information Providing System Positional |Information
Provi di ng Apparatus and Transmtter 5 TECHNI CAL FI ELD The present invention
relates to a technique for providing positional information. More
specifically, the present invention relates to a technique for providing
positional information even in an environnent out of reach of a signal
transmtted froma satellite 10 emtting a positioning signal. BACKGROUND
ART GPS (d obal Positioning System) has been known as a conventional - '
positioning system A satellite (hereinafter referred to as a "GPS
satellite") transmtting a signal wused for GPS (hereinafter referred to as
a "GPS signal") flies at an altitude of about 15 20,000 km fromthe ground.
By receiving and denodul ating a sigmEscEuptiies fromthe GPS satellite, a
user can neasure the distance between the GPS satellite and the user.
Therefore, if there is no obstacle between the ground and the GPS satellite,

positioning .sS.possiple usi t.he signal emt fromthe .GPS satellite.
Pesune. " hoae iaRitRiadnBrRa P S, PsHot SEom o CUfnE AAE thse
that the signal enmtted fromthe GP§ 4G saleldi te cannot be received by a
positional information providing apparatus of the user, s hindered by high
bui I di f§s standing in large nunbers. Further, diffraction or reflection of
t he signal b'i[ a building may cause an error in the distance nmeasurenent
usi ng t he slgﬁ%$ngﬁhﬁngDa result, positioning accuracy is often degraded.

(hat 25 has pass RRRUgReseRaRFegid fHEhtEu Br Briapk BuflFsL Rl S

a
that 25 has passec? Rrgsre . or . ception is unstabl e
and positi OrNIBE: spe€ifEaNGYthe ipFeski@aventiod Rfatédordetkifiquedos pildvidiigsbsitinalg GPS

has been described by way of exanple. The phenonenon descri bed above,
however, is iclonmeton eyepisin ¢nyirongersyout eftsacks pfwysignal transmitted from a satellite
10 emitting a positioning signal.
BACKGROUND ART
GPS (Global Positioning System) has been known as a conventional positioning
system. A satellite (hereinafter referred to as a “GPS satellite”) transmitting a signal
used for GPS (hereinafter referred to as a “GPS signal”) flies at an altitude of about
15 20,000 km from the ground. By receiving and demodulating a signal emitted from the
GPS satellite, a user can measure the distance between the GPS satellite and the user.
Therefore, if there is no obstacle between the ground and the GPS satellite, positioning
is possible using the signal emitted from the GPS satellite. Assume, however, use of
the GPS in an urban area. It may often the case that the signal emitted from the GPS
20 satellite cannot be received by a positional information providing apparatus of the user,
hindered by high buildings standing in large numbers. Further, diffraction or reflection
. of the signal by a building may cause an error in the distance measurement using the
signal and, as a result, positioning accuracy is often degraded.
Though a technique has been known to receive in a room a weak GPS signal that
25 has passed through a wall or roof, state of reception is unstable and positioning accuracy
is low.
In the foregoing, positioning using GPS has been described by way of example.

The phenomenon described above, however, is common to positioning systems using
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satellites in general. The satellite positioning systemis not limted to
GPS, and it may include systens such as GLONASS (G.Obal Navi gation
Satellite System) of Russian Federation and Galileo of Europe. Techni que
related to provision of positional information is disclosed, for exanple, 5
i n Japanese Patent Laying-Open No. 2006-67086 (Patent Docunent 1). Patent
Docunment 1: Japanese Patent Layi ng-Open No. 2006-67086 DI SCLOSURE OF THE

| NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON According to the techni que
di scl osed in Japanese Patent Layi ng-Open No. 2006- 10 67086, however, the
reader or witer is unique to the systemfor providing positional
information and | acks versatility. In order to prevent interference, it is

necessary t estral ra L.SSi: : h.ef: e i,n whi ch
Dot t: onal | Ruelifesit Budtrdil SPRELASQAHOMbRHE sPem if AETHRHFo CPSPpR Fhab
obt ai n posi tincudel systeine sucht ds GLONASE (GDDblay NavigationiBatellita Syste@® ofiRuds@an of

transmtters are required to cover a wde area. 15 Further, in connection.
wi th acqui sifiederption akldoalile et Fyapo f positional information, it is possible

It
to |l ocate a sour of [ | fran ion |f. | ephon S e from
2 1 xed t el ephonectnia® atiRe ald R TR i b Bl EREoRE. fors Rl
advances W dgJapanése Pdtenb Bahg-0peh ol 20026 FI¥sq PRt DOVEN& 1).makes mobil e
comuni cation nore and nore common and it becones increasingly difficult to

notify the Rasint Donamentrif orfapanesePént dfaymnpgeOpealNer20061670&& in the case of a
fixed telep r ncerning energency call, legislation
has been coﬁgﬁm&ﬁtﬁgdﬁ%p&gnal information in a call froma
portabl e te'WMﬁ@W@PLWBY%mNﬁ@@hOW havi ng a positioning
function obtains positional information where a signal froma satellite is
recei vabl e and, tAwbafieg ®, the techsiqu@dis¢glosediib [gpaheserRatdnt Y aying Qpes No. 0006f t he

portabl e tel ephone. Where it _is inpossible to receive radi,g wave, such as in
an undd} gr o f@BemIowener, thedeees or WElRVRRNIqRHE the sysiem forpreyidiag pesitiesghnot be

I R R
restrain transmission output and, therefore, the area in which positional information is
receivable is limited and it is difficult to obtain positional information continuously.
Further, a large number of transmitters are required to cover a wide area.

15 Further, in connection with acquisition or notification of positional information,
it is possible to locate a source of a signal transmission if a telephone call is made from a
fixed telephone, as the location of the fixed telephone is known in advance. Wide-
spread use of portable telephones, however, makes mobile communication more and
more common and it becomes increasingly difficult to notify the positional information

20 of the caller, unlike in the case of a fixed telephone. On the other hand, concerning
emergency call, legislation has been considered to include positional information in a call

- from a portable telephone.

A conventional portable telephone having a positioning function obtains
positional information where a signal from a satellite is receivable and, therefore, it is

25 possible to notify the position of the portable telephone. Where it is impossible to
receive radio wave, such as in an underground mall or indoors, however, positional
information cannot be obtained by the conventional positioning technique.

In view of the foregoing, a technique may be considered in which a plurality of
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transmtters capable of emtting signals simlar to the GPS signal are
arranged indoors to find the position based on the principle of
trilateration simlar to GPS. Such an approach, however, requires that the
transmitters are synchronized in tine, increasing the cost of transmtters
5 Further, indoor reflection and the |Iike nmakes radi o wave propagation
conplicated, readily resulting in errors of about 10 m The present
invention was nmade to solve the above-described problemand its object is
to provide a positional information providing system providing positional
information wi thout sacrificing accuracy, even at a place out of reach of a
radio wave 10 froma satellite emtting a positioning signal. Another object

is to provi g@ndniftesichpMEdS dniiftidg ¥inkIe RBinfilap Yo the P S3ighak Breirfivibed Mdoors to
positional information based on a signal that does not require

synchr oni zafinéthe positiombasegj anithe paagiple of trdateration simglantqyGBBt i Suehnan signal . A

further object i 0 provide an,informtion providin aratus that can 15
_provide pos ?Pl?f8ﬁcj1, BPW?WT‘F&HWE)% tmt%%{ﬁ?nsﬂg?rf gfecﬁyﬂ‘g"%’gé%rqgéwee}l}@ﬁeaéf‘ga pl ace
out of reachye Qfst &f trafdinftepgve froma satellite emtting a positioning
signal. A still further object is to provide an information providing

.appar atius t hat c&arthat omdooereflegioniand se likef makertradimwhesppagatansi gnal t hat
does not require synchrgonization in tinme with a satellite emtting a
posi t i oni ng ‘emgheated, sepdily gasplting fngriarapf aigued? M-s to provide a transnitter

Saer 110 ng acourdep oo AbP Kpthli B8} B0 Bl URbIR AL ABE: o 2

satel lite embfetii8@o Braviia poditiond isfosia@ion prositlinkg!sydterh tph@ridiappesitionas t o
provide a transmtter that can transmt a signal providing positional
i nf or mat i on ifaERAioswvithoyt spsaficing agcumsgseventat o plgae pet efypachradiradioiviaye 25 in

prepLEMs | 0 forter iR iteiRsToB0E gy { bed probi ems, according o an
aspect, the presgpfhdr [Bgléﬁ‘ttx's %‘pm%ia%%itﬁnﬂQ%Pﬂ&ﬂﬁl prbERE TRtk ADrN@YKE di ng
system for providing
positional information based on a signal that does not require synchronization in time
with a satellite emitting a positioning signal.
A further object is to provide an information providing apparatus that can
15 provide positional information without sacrificing accuracy even at a place out of reach
of a radio wave from a satellite emitting a positioning signal.
A still further object is to provide an information providing apparatus that can
provide positional information based on a signal that does not require synchronization in
time with a satellite emitting a positioning signal.
20 A still further object is to provide a transmitter that can transmit a signal
providing positional information without sacrificing accuracy even at a place out of
reach of a radio wave from a satellite emitting a positioning signal.
A still further object is to provide a transmitter that can transmit a signal
providing positional information based on a signal that does not require synchronization
25 in time with a satellite emitting a positioning signal.
MEANS FOR SOLVING THE PROBLEMS

In order to solve the above-described problems, according to an aspect, the

present invention provides a positional information providing system for providing
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positional information. The systemincludes a transmitter. The transmtter
includes a storage unit storing positional data for specifying a | ocation
where the transmitter is installed, a generating unit generating a first
positioning signal having the positional data as a spread spectrum signal,
and a transmtting unit transmtting the spread spectrum5 signal. The
positional information providing systemfurther includes a positional
i nformation providing apparatus. The positional infornmation providing
apparatus includes a receiving unit receiving the spread spectrumsignal, a
storage unit storing a code pattern related to the first positioning
signal, a specifying unit specifying, based on the code pattern stored in
t he storagepsditidnal RfFREEoP A TR sPstbidhcheds e fEomiter | OThd'Rarshit®@dnckiiesRECt r UM
signal recelived by the receiving unit, a determning unit determ ning
whet her  t hefofage sinit giosing posifionmpl datgrfied spheifyingpelvcattarewherd thy trarsmitteased on a
signal denodul gted b usi ng the code pattern specif.ied by the specjfying
anit. an obinstaletg esherating s sanaraing a 75 SOSFiPHALS RREVING e ROHOBRABHI at ed
“signal when ' kihaNnj i anal: : 0 ' out put
antt out put £ R T TEAERTHEhar Aot EhERAne AT BRI EIRL Ve SRCTER 0
. Prefer8bly, sighal. f Thspositasial infurmagorsponalingssteinhfarthammaclidysrpgosawnilhat of a
second positioning signal emtted by a satellite transm tting a signal for
posi t i oni ngINfRFMHLIPH Prayifkag appREatyo s i ke peaitiop informatipnreviding 3ppaatigat i on
nmessage i ncl j n nd. poshti oni ignal 0s] 1.]
i nformati onmlpéir%@\g/? %&ﬁélvglﬁg’gﬁg%cﬁé Ifgutrh % ﬁ@‘lr%a&s]?%er"z%‘,% s?é]na%,-hggs?%r ot %%%85‘%11.[% %, a code
pattern of egddpaierd RRtHEGINIAROFOiticHNg Gerial GNPe&ifyingdehiPPetifin) bagd 28
i nformation storage apparatus further inclTudes a calculating unit
cal cul at i ngthe qods patitesn siwied inlke pomige uoited cadefpattemtthatrecoprespands taythe spegedit us
based1 n each navi gatjon .ne sa%e when a.pl %r ality of .s(gqcond .I[I)os'bt 'honi ng
si gnal's ar e SPeEtE al rspeiyech Dy receyine e d 5@§?W$Wt RO WECLARIN 1 Al
frequency o 2: " i : : b id oni jgnal is
1 033 M. o o s B e B W e 2
posi ti onal uking drentie pattgon epdciied byalpspeaifyisg humit, anrobvdiing gnip olstiainingrtad
i nformation. The apparatus includes a receiving unit receivi ng a spread

spect rum si GR#IONah A2 Frogy e dgmodiipied sieapl wpnghe Betigositenies Herahateant o a
first positioniag ai9ARbeput It bldpikinBIR! pARBAPAh 8BRlncl By I Sbi&ifling it

15 Preferably, the first positioning signal has the same format as that of a second

positioning signal emitted by a satellite transmitting a signal for positioning, and includes
the positional data in place of a navigation message included in the second positioning
signal. The positional information providing apparatus further stores, in the storage
unit, a code pattern of each of the second positioning signals. The positioning

20 information storage apparatus further includes a calculating unit calculating a position of
the positional information providing apparatus based on each navigation message when
a plurality of second positioning signals are received.

Preferably, the coded positional signal has central frequency of 1574.42 MHz.

Spreading frequency of the positioning signal is 1.023 MHz.

25 According to another aspect, the present invention provides a positional
information providing apparatus for providing positional information. The apparatus
includes a receiving unit receiving a spread spectrum signal, and a storage unit storing a

code pattern related to a first positioning signal. The first positioning signal is emitted



froma transmtter installed at a | ocation specified in advance and incl udes
positional data for specifying the |location. The apparatus includes a

speci fying unit for specifying, based on a code pattern stored in the
storage unit, a code pattern corresponding to the spread spectrum signa
received by the receiving unit, a determning unit determning, 5 based on a
si gnal denodul ated by using the code pattern specified by the specifying
unit, whether the first positioning signal has been received, an obtaining
unit obtaining, when the first positioning signal has been received, the
positional data fromthe denodul ated signal, and an output unit outputting
the positional data obtained by the obtaining unit. Preferably, the first
posi ti oni ng¢Si t: f ‘ i fii oni ng

O anal "o ¢ o pg e iR RETE oI RaTR) Sirel M odlonte FROANE BoBASKE | *and
includes t ldetafosspetiffind thdddbaution. prresppatatas inevdead speoifyimssagorispedifymed i n
the second positioning signal. The positional information providin

appar at us fﬁ)}aaeﬁém asqode @atterpstarpdinghe ptagage ugiti @ code pagem qoatespandingftodbgeh of

‘the second positionjing signpals emtted froma.plurality of. tellites. The
code.pat t er ioiead PPl @y R bibEfecsldl fif & terinbeding Rinieg

. nfor gt i onpRge@\nt fichaPBRAGANAE] bhdiftEtheicB8¢ P&RSn Spcedled bl hd dpdcidimgd unit,
calculating a position of the positional information providing apparatus
based on eacthethmy ihgdirstqposiosing genahtias heen gebeived, an pbtafningaotnabtpoieg t wheni ng
signals are %ﬁfeived. Preferably, the.r%fe%vin .untéirﬁceigea each oﬁ t he
first posititShiGPASitpREs! sdgen feceived tagraiqnat data femdhe dgmogulage

plurality of;locati i i: : : o fod - <mat i on
Dy ovi di ny agar P AR el AL YARAGy A8 B Bkl R O
of a signal receiPvéferably, tHadirstqReitivhig sighalthas THecsapktferniit Agthanbfa sfeerd f i es,
anmong the first positioning signals, a first positioning signal of which

i ntensi®y i posiHienipg geeal emittedly asatellitesrapemitiingomsignal arapasitieningeandiipclades
specified fiyst positioning signal.. Pceferably. the positional data includes
P or mat  on ey EA 4 e o oraieiE B taee b0 BT 1PRFpodRihe o7 o
The output upihhl | e PEQBoRI HifSRha6n Providify SppaxhofirdhbestolelCnithedtober e the
transmitter is installed based on the infornmation. Preferably, the

posi tional daitaa codel pades: alreachlefthe séaad ipositidwng sigoals emdigted ififoyn @ glurdiiey of
e L e 20 aSh 4 er i GDRTD el rhe bS] 11 N9 when

15 information providing apparatus further includes a calculating unit calculating a position

of the positional information providing apparatus based on each navigation message
when a plurality of second positioning signals are received.
Preferably, the receiving unit receives each of the first positioning signals emitted
from transmitters installed at a plurality of locations specified in advance. The
20 positional information providing apparatus further includes a detecting unit detecting
intensity of a signal received by the receiving unit. The obtaining unit specifies, among
the first positioning signals, a first positioning signal of which intensity is the highest,
and obtains positional data included in the specified first positioning signal.
Preferably, the positional data includes information representing a location where
25 the transmitter is installed. The output unit includes a display unit displaying the
location where the transmitter is installed based on the information.
Preferably, the positional data includes an identification data for identifying the

transmitter. The apparatus includes a transmitting unit transmitting, when the first
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positioning signal is received, the identification data and a transm ssion
request for positional information of the transmtter through a

comuni cation line, to a server that provides positional information in
response to an external request. The positional information and the
identification data are stored in relation to each other in the server. 5
The apparatus further includes an input unit receiving an input of the
positional information transnmtted by the server in response to the

transm ssion request through the comunication |ine. The output unit
includes a display unit for displaying the positional information.
Preferably, the positional information providing apparatus includes any of a
10 portable pbﬂﬁ@tﬂh%) Ei8nal & REGVAD IR iHEHHBE RN diba ARY IMirfdnissonRegicabfos
positioning apparatus, and a positioning systeminstalled in a vehicle.

Pr ef er abl y, positional infemmatios of the trapsmigiet duough acahmukicaioniline, tour ssoveritheg ti me

i nformation. Tq§§poshti?q%a&nsjﬁnal outEut fron1tﬂ§ transpmitter. i ncl udes
tinme data MPEPFCSHRETIARA'L PR URIEPIPE P R BHEIREINSt t he'RBEI Hevi ce. The
posi tional I dRfRhmRb kBt B Wh ARRAIRE MR HHERES cd ACkIES 1R sehack uni t
keeping tinme an outputting tinme information, and a calibrating unit

.cal i br & i ng Therpparhtus figtler aclodenat inptasidrecdivihg en inpoeoftthe positiedalided i n t he

positioning signal received by the receiving unit. Preferably, the

posi tional HPORHEN ARSI byithfyseaysh Y 1esRRNSE tR thedransmissipy exgugst throyghthe uni t
storing attr] . I epr. i attri . Of 08d. 41 i nformation
20 provi di ngC o%%%ugnrcgﬁérgl,lﬁea r@%g’g{s‘i‘ﬁ?ﬁ&‘?ﬁ‘ﬁ[‘{“% glﬁglr%' H} ‘?rffg d?é%’g%gé% for

di stri buti ngokifibedl WEbinlioni N accordance with the attribute data, to an

i nformation providing apparatus capable of transmtting information in
accordance wi t h tPrefeeablys theupositidaal anfhemasion@roviding gpeasetus metidghanyi ofgut  uni t

receivjing an input of the in ion.transmitted the.informtion

orovi dithg * BepAPELcIPheRE AP BHOLHBOHREITN BT PEn® PORHLS PO AR
includes a dingRlRYitiBRInE sf%m irdRIIEH :R @hidlg the information. According to a
still further aspect, The transmtter 1 ncludes a storage unit storing
positional data fRvefesgbbrgitfeytrangmatelr oahnameddoar dotkhdeviceamsputtingetime s
installed, a generatin uni.t _gener:i\ti ng %\ si gnal having the positional data
as a spread! BRatiQnm dingRaesitioningsignal gutput rom the transmitter includes time data

representing time synchronized with time of the clock device. The positional

15 information providing apparatus further includes a clock unit keeping time and
outputting time information, and a calibrating unit calibrating time of the clock unit
based on the time data included in the positioning signal received by the receiving unit.

Preferably, the positional information providing apparatus further includes a
storage unit storing attribute data representing attribute of the positional information

20 providing apparatus, a requesting unit transmitting a request for distributing information
in accordance with the attribute data, to an information providing apparatus capable of
transmitting information in accordance with the attribute data based on a request, and an
input unit receiving an input of the information transmitted by the information providing
apparatus based on the distribution request. The output unit includes a display unit for

25 displaying the information.

According to a still further aspect, the transmitter includes a storage unit storing
positional data for specifying a location where the transmitter is installed, a generating

unit generating a signal having the positional data as a spread spectrum signal, and a
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transmtting unit transmtting the spread spectrumsignal. Preferably, the
generating unit generates a signal of the sane format as that of a
positioning signal emtted by a satellite transmtting a signal for
positioning as a spread spectrumsignal. 5 EFFECTS OF THE | NVENTI ON The
positional information providing systemaccording to the present invention
is able to provide positional information using a signal not synchroni zed
intime with the satellite. BRI EF DESCRI PTI ON OF THE DRAW NGS 10 Fig. 1
shows a configuration of a positional information providing system 10 in
accordance wth a first enbodi nent of the present invention. Fig. 2 is a
bl ock di agram showi ng a hardware configuration of an indoor transmtter

200-1. Fig. u?ﬁn'xﬁlt@n MatindHRGHATH SHQNMRDsigndenner of data storage in an
EEPROM 15 240I5pro |ded In ?‘r%ﬁ%or rans tterSI an 1. Fig. 4 is a block

di agram repr esentHre‘fgrahlyhﬁfecg&aﬂetmg)\mﬁt ganeedtéscansigrfal af the sarme foralat as thitooframt | on
provi di ng apparatus 100-1. Fig. 5 represents positiqgning signals transmtted
fromthe trR9SHPRINg plgnﬁegntt@ lnsa %@t@ll@m@mtt%b pigaal Aer pAsitionNe 38 @$RTeAY ocedur e
“execut ed by ? |tnll QE 20 information providing apparatus 100. Fig. 7 shows
an i nmage dlsg ay on<a dlsplay 440 of positional information providing

.appar atyis 10CFFHEETS O8 THE 8NVENTION di agram representing a signal structure
in accordance with another aspect of the first enbodi ment of the present

i nvention. 25 Fi glhegpositiopal (rfetnation papeidingsystep recnsding teythe psesgntainventionést ur e

[ d t h th t.of the f. t nb f th t
| nvent 1 on. 0l {0 F01iEE SO ioBelen B g S LGP RRY 20T OAF PGP P g the "

posi tional igfpeation providing apparatus 1000 in accordance with a
modi fication of the first enbodi ment of -7
BRIEF DESCRIPTION OF THE DRAWINGS

10 Fig. 1 shows a configuration of a positional information providing system 10 in
accordance with a first embodiment of the present invention.
Fig. 2 is a block diagram showing a hardware configuration of an indoor
transmitter 200-1.
Fig. 3 is a conceptual diagram showing a manner of data storage in an EEPROM
15 240 provided in indoor transmitter 200-1.
Fig. 4 is a block diagram representing a hardware configuration of a positional
information providing apparatus 100-1.
Fig. 5 represents positioning signals transmitted from the transmitter.
Fig. 6 is a flowchart representing a process procedure executed by positional
20 information providing apparatus 100.
Fig. 7 shows an image display on a display 440 of positional information
providing apparatus 100.
Fig. 8 is a (first) diagram representing a signal structure in accordance with
another aspect of the first embodiment of the present invention.
25 Fig. 9 is a (second) diagram representing a signal structure in accordance with
another aspect of the first embodiment of the present invention.
Fig. 10 is a block diagram showing a configuration of a positional information

providing apparatus 1000 in accordance with a modification of the first embodiment of
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the present invention. Fig. 11 shows a situation in which the positional

i nformation providing apparatus in accordance with the nodification of the
first enmbodi nent of the present invention is wused. 5 Fig. 12 shows a nanner
of use of the positional information providing apparatus in accordance with
a second enbodi nent of the present invention. Fig. 13 is a block diagram
representing a hardware configuration of a portable telephone 1200 in
accordance with a third enbodi nent of the present invention. Fig. 14 is a

bl ock diagramrepresenting a hardware configuration of an 10 information
provi di ng server 1230 in accordance with a third enbodi ment of the present
invention. Fig. 15 is a conceptual diagramshow ng a manner of data storage
in a hard diggkpredeibRvértionnf or mati on providing server 1230. DESCRI PTI ON OF
THE REFERENCE SI GNS 15 10 positional information providing system 110, 111,
112 GPS satel | it &jg. 12Ghowd 2 dituatidf it whick i pasitiondliffotmati@OprayidingpBaratlid0- 4,

1000, 1160, .1170 positional i.pformt.i.o rovi di ng apparat us,, 130 buil di ng,
300-1, 200, 31 a5QsIARCe it g madifeation b thety Rr RaaAAN OF ERGRFETLIVEMIORE 1308
‘antenna, 114Q.q 1150 area, 1220 Internet, 1382 nenory card, 1462 CD-ROM 20
BEST MODES FOR CARRYI NG OUT THE I NVENTION In the foll ow ng, enbodi nents of
.the présent invelFig d2 shows a brnaasfusdettheipbiitionad inésraiacion peovidisg éppatares. | n
the followi ng description, the same conponents are denoted by the sane
reference chapeerdanee withaisecondpepodiment ohdeiPssntdRentiPio t he sane.

e eTor e Set o i SRR b aShe PR R SRR B RS
10,17 oo g Yt Attt O pem ) 7 W1 b
system 10. Posi t iFag4 isiatflockndiagram repri@senting a hardware configuration of an
10 information providing server 1230 in accordance with a third embodiment of the present
invention.
Fig. 15 is a conceptual diagram showing a manner of data storage in a hard disk
1450 in information providing server 1230,
DESCRIPTION OF THE REFERENCE SIGNS
15 10 positional information providing system, 110, 111, 112 GPS satellite, 120,
121, 122 transmitter, 100-1, 100-2, 100-3, 100-4, 1000, 1160, 1170 positional
information providing apparatus, 130 building, 200-1, 200-2, 200-3, 1110, 1120, 1130
1210 indoor transmitter, 1010, 1308 antenna, 1140, 1150 area, 1220 Internet, 1382
memory card, 1462 CD-ROM.
20 BEST MODES FOR CARRYING OUT THE INVENTION
In the following, embodiments of the present invention will be described with
reference to the figures. In the following description, the same components are
denoted by the same reference characters. Their names and functions are also the same.
Therefore, detailed description thereof will not be repeated.
25 <First Embodiment>
Referring to Fig. 1, a positional information providing system 10 in accordance

with the first embodiment of the present invention will be described. Fig. 1 shows a

configuration of positional information providing system 10. Positional information
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provi di ng system 10 i ncludes GPS (d obal Positioning Systen) satellites 110,
111, 112 and 113 flying at an altitude of 20,000 neters above the ground,
emtting signals for positioning (hereinafter referred to as positioning
signals), and positional information providing apparatuses 100-1 to 100-4
functioning as apparatuses for providing 5 positional information.

Posi tional information providing apparatuses 100-1 to 100-4 wll be
generally referred to as a positional information providing apparatus 100.
Positional information providing apparatus 100 is, for exanple, a term nal
having a conventional positioning device, such as a portable tel ephone, a
car navigation systemor other nobile positioning device. 10 Here, the

posi ti oni ng psogdiag systend 16 inchirlet 68 SYPIcdALP sedesing 18y sséngiwatellaed] 100y 1 ey 20f
example, it is a so-called GPS s%gnal. The signal, however, is not limted
to the GPS asfidhiflying gt emaltifuge 0b3W,AG0 metsrs ahavpithegroyndfemidiag sighels &1, t he
positioning systemwl|. scribed using GPS as an example. Th resent
Pvent i on  Pouroat therindfor e oS potBiaile Keralh o8 pROTTRL Pegebind’ (tch
as Glileo apgifh tuses 0080 180-4 fuREHHIY asdpphAfusBOR) brVidiRg Signal is,
by way of exanpl e, 47.42 MHz. Spreading frequency of the positioning
.signal 4s, Ippsiwayaldaifoensivpl ePosti@R2Binkbdmatibie psyvidihg epfarausesi0§-1ab 106k ti oni ng
si gnal becon‘%ﬁ t he sgi’ﬂe s the A (_Coar,sng and Access) signal_in a L1 band
of exi sting Yipde gensrallypstentediioas 2 positenakinforgayen provesinghepraraipsal 00 r ecei vi ng
circuit (su : . i . Vi hé &UEL) b her ef or e,
20" posi t 1 ondirera, Herinl IRl Rkl 100 B bdrsfifle PR Bty o

posi ti oni ng ®ngehdibnal Wokikiohihg dekdéd) Guchiig apitablertelepliong, a darenapigatidd §iiengorsi gnal
may be nodul ated with a rectangul ar wave of 1.023 MHz. In that case, if the
dat a channelothgr mahile ppsitipringdedtegnal is the sane as that of the positioning

25 pos! i oni ng. st iier e ePRRST S paSor et durd st SRE iR b B e
GPS signal . exdplef # a0H&IEMe® GPSEGIRANIUTIRS sighal BoWRVerPR rdt ihREER the GP® 1. 023
MHz. The frequency for nodulation is determ ned based on a trade-off with
spect rum sepignat.i dn tiefollawmigdfon gimpliniteof dasemmeonp fhet fositidemg dydtermn exdll b¢ gnal
with existi ncpesccr:{béd %Imgg %Psa z{]sda/noer).(anqg)lg.e ' Tﬁé Brne%érit iﬁv%ntion is also applicable to other
satellite positioning systems (such as Galileo and GLONASS).
15 Central frequency of the positioning signal is, by way of example, 1547.42 MHz.
Spreading frequency of the positioning signal is, by way of example, 1.023 MHz. Here,
the frequency of positioning signal becomes the same as the C/A (Coarse and Access)
signal in a L1 band of existing GPS. This means that an existing positioning signal
receiving circuit (such as a GPS signal receiving circuit) can be used and, therefore,
20 positional information providing apparatus 100 can receive the positioning signal
without adding any new circuitry.
The positioning signal may be modulated with a rectangular wave of 1.023 MHz.
In that case, if the data channel of the modulated signal is the same as that of the
positioning signal planned for new transmission in the L1 band, the user can receive the
25 positioning signal using a receiver that can receive and process the new GPS signal.
The frequency of rectangular wave may be different from 1.023 MHz. The frequency

for modulation is determined based on a trade-off with spectrum separation for avoiding

interference of the demodulated signal with existing C/A signal and/or other signal.
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GPS satellite 110 has a transmtter 120 nounted thereon, for emtting the
positioning signal. GPS satellites 111, 112 and 113 have sim|l ar
transmtters 121, 122 and 123 nounted, respectively. Positional information
provi di ng apparatuses 100-2, 100-3 and 100-4 having simlar functions as
positional information providing apparatus 5 100-1 are usable at pl aces
where radi o wave reception is difficult, such as in a building 130. On the
ceiling of the first floor of building 130, an indoor transmtter 200-1 is
attached. Positional information providing apparatus 100-4 receives the
positioning signal emtted fromindoor transmtter 200-1. Simlarly,

i ndoor-transmtters 200-2 and 200-3 are respectively attached to ceilings

of the second andpkhifeflité | PP atariittedi1NO ModtedkBertles, Gor drhibhgahe €ach of the
i ndoor transmtters 200-1, 200-2 and 200-3 (hereinafter referred to as the

"ground ti npostionng signal.ndePS satellites fll bl I2hendt lilfdhavé siGHS tsansmittears €21, 1220, 111,
112 and 113 einafter referred to as the "satellite tine"), eed not
be i sy noAIb I SRPRYRL. PP Seltos HOSHOT R TS BV T e EEP RS ot 60
posi tioni ngmg(?gﬁgfl 1? Gr) g%{aggéﬁmz;ggﬁgﬁlt t ers%sglbggn%eég@%?nﬂgm&%dgﬁgﬁﬁgs a
navi gati on med3ageusablelat plaBEdNviidrs eaditowRaanckoeptidaiis difficuitpsleh adirea buiidiggat i on
nmessage i ncludes time data, orbit infaormation, almnac, and ionosphere

correction 43} a. Otherceilingof therfiratflopp of buildipg: 30, 48 indopk trpmmNgter300-1 1s

Cdont 1 oAbl (bl dAHH B9 AGAEBAN ot Bt SEbY 80t

i dentifying e Sate e on ransm-t

Posi tional kighallefidtdPRom oo tragsndRBATeAL US  $8flalRSndiraranShit@eyoat hity each
pseudo random noi se code and a code generator. Recei Vi n% the positioning
e

signal, pogf@-Banatespertivelyrattachnd po osilingisrd thepysaond ans thind flesws ofibeidding 130.
domdyfa o bl oS ULE b (B eaCElbt el ot N o2 cpde pattern
ST G T AN TRl S LGS T 8
prevent signiad, HAdgulZard D3 (hedinaftercdefemgdus iam thedpatellitentime) sanclagted patt iesn n,
which is 11 lé}ﬁ"nlc ron\i/gggn.r eI(t: ?spcgeisi%]d tlhg%/ tef‘lle siltsellilté)sva\{'re ;ynghronized in time with each
other.
15 The spread spectrum signal emitted as a positioning signal from each transmitter
is generated by modulating a navigation message with a PRN (Pseudo Random Noise)
code. The navigation message includes time data, orbit information, almanac, and
ionosphere correction data. Each transmitter 120 further has data (PRN-ID
(Identification)) for identifying the transmitter 120 itself or for identifying the satellite on
20 which the transmitter 120 is mounted.
Positional information providing apparatus 100 has data for generating each
pseudo random noise code and a code generator. Receiving the positioning signal,
positional information providing apparatus 100 executes a demodulation process, which
will be described later, using a code pattern of pseudo random noise code allocated to
25 each satellite, whereby it can identify from which satellite the received signal is emitted.
Further, a new GPS signal includes PRN-ID in the data and, therefore, it is possible to

prevent signal acquisition and tracking using an erroneous code pattern, which is likely

when reception level is low.
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Schematic configuration of the transmtter nounted on a GPS satellite is as
follows. Each of transmtters 120, 121 and 122 includes an atom c clock, a
storage storing data, an oscillation circuit, a processing circuit for
generating the positioning signal, an encoding circuit for spread-spectrum
codi ng of the signal generated by the 5 processing circuit, and a

transm ssion antenna. The storage stores navigation nessage having
epheneri s, al manac of each satellite, ionosphere correction data and the

li ke, and PRN-1D. The processing circuit generates a nessage for

transm ssion, using tinme information fromthe atom c clock and vari ous data
stored in the storage. 10 It is noted that a code pattern for the pseudo
random noi se_codgch@fartRbffllratit el ot inbindtrb Repsiafaneland for each
transmtter 120. Each code pattern differs transmtter by transmtter (that
is, GPS sat ébllavise Maclsaf edrsiiters 127N d 2¢nadd2hgecludes auatbmaf dledk, a storage

spectrum spreadi ng of the nessage, using.the pseudo random noi se code as
_such. Transfarngdatapen essilppr sir¢iile 2 PRRFSSEREHEFEH fon ghnarating the ppsitionBiguency,

such. Transt slreet Bgu
ant onna, A YARACr ERAuRE Mo ) Siveh b B RE R (R R BRBTRS] O

.not cawlsi ng préwEdiigiiraun &idf £iranttssintafteahdier THe Borage §tbRsshavigetich mesgigecausi ng
"harnful interference" may be ensured by the output |evel so restrained as
to prevent a&aying gphenesis.cimanac ofjeadr satallito.dpyosphere sarregsionrdatd andedie bke, andranner
of spreadi ng,lﬁ\g_ﬁgtrum The signal is 20 transmtted using, for exanple, a
carrier wav rred to as LI band. Transmtters 120, 121 and 122 emt

posi tioni ng si gnathg pheiekdieh &Rt LRAB afe @%@5@5 forf tPAnsRIBIOR] @ind fime accor dance
W th spread spectrum comuni cation system Therefore, when positioning

si gnal s tr amsformdted ffanp theratapiecidckend atedusi daesstared im teastarege. by posi ti onal
infornmgtion providi paratus 100-1, respective positi i gnal s can

be recel ved wit habf “B%Gggat%"_pﬁ!pﬂ".terﬂéort@ePﬁ@dﬁégqqq“bﬁ?‘%c%?ﬁggg‘gqué Fom i ndoor
transmtter %Bgé?ruwgocﬁ’ﬁ i 'agﬁne%'ﬁgh#r@ﬁan[i? r éaEF tﬁh?ﬂﬁ&sl d ?%@h ¢ &ﬁf[gdcttreﬂ{n

satellites, positioni signhal's fromthe urality of indoo ansmtters
can be receidiftds wahdnotiér s emsmitedr KthaRef @P§ katgllitecbyFdagellite). iThdeacodiigansm tter

200-1 will be described. Fig, 2 is a block -11 i
circuit effects spectrum-spreading of the message, using the pseudo random noise code
as such. Transmitter 120 converts the thus encoded signal to high frequency, and emits
15 the resulting signal to the space through the transmission antenna.

As described above, transmitter 120 emits spread spectrum signal not causing
harmful interference with other transmitters. Here, not causing “harmful interference”
may be ensured by the output level so restrained as to prevent any interference.
Alternatively, it can be realized by a manner of spreading spectrum. The signal is

20 transmitted using, for example, a carrier wave referred to as L1 band. Transmitters
120, 121 and 122 emit positioning signals having the same frequency, for example, in
accordance with spread spectrum communication system. Therefore, when positioning
signals transmitted from respective satellites are received by positional information
providing apparatus 100-1, respective positioning signals can be received without cross-

25 talk. As to the positioning signals from indoor transmitters on the ground, similar to
the signals transmitted from satellites, positioning signals from the plurality of indoor

transmitters can be received without cross-talk.

Referring to Fig. 2, indoor transmitter 200-1 will be described.  Fig. 2 is a block
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di agram representing a hardware configuration of indoor transmtter 200-1.

I ndoor transmtter 200-1 includes a digital processing block 210, an EEPROM
(Electrically Erasable and Programmbl e Read Only Menory) 240 electrically
connected to digital processing block 210, an UART 250 electrically
connected to digital 5 processing block 210, a digital input/output
interface 260 electrically connected to digital processing block 210, a
clock 280 electrically connected to digital processing block 210, an anal og
processi ng block 290 electrically connected to digital processing block
210, an antenna 292 electrically connected to anal og processi ng bl ock 290,
and a power supply 294. Digital processing block 210 includes a CPU
(Central Pr@agasi rpresdi¥iniaitaldwi2d caifigusdtioRA¥iddSandemnieecx®- Mermory) 230.
EEPROM 240 stores a programto be executed by CPU 220, data representing

| ocati on where i Indoor trensaiigeri200ek inplodesia digital psecessingibloglnd1 & @ndEPROM progr am
or data is ead fr E 240 and. transferr to 30. when indoor
transmitter (Qﬁgfl‘ia“iy?‘pa%% f%m%%@&&%@%&@%@%@ﬁ%&% it F%put
fromthe Oumigﬁag,fmdegg%gompé@zfd, IRYART 850 0rrikallyTEMAnSLE ROBgkAT Storing the
programor data is not Iimted to EEPROM 240. A’storage at %east capabl e of
.storin@ dat ardcassingrblachkl 240] 4 digitalnngut/owmgyut ikterfacecXb0 ektridally cdrmected ¢o i bed

‘later, when data is output fromthe outside, any storage. .that allows data
witing naydlﬁéakpge%ﬁ%lwglacls?ﬂ%@t%? %?P%Eﬁfmkwgwememto HigitaIeesssIBed | at er .

20 Digital [ : igpal to be
Cranse t e Bg PradanErdEceth e R aeciRlady Rinfbcr b it pReSLBI o7 a
processi ng blkReko,2hQnfand 3ol bectgedBradhasttcitoanaldg drédessisd bleen?od, andnal og
processing bl ock 290. C ock 280 supplies a clock signal defining an

oper ati on oPo@Esupply 284. aDigitat rrocesstgdloakay] Ogedtedestai GRY 4Cenirat Pracesginge, to
digitaly processi b] o 5 Daital, in utput interface 260 is
capabﬁ_@ of ﬁ%ﬁ??g‘?ﬁ?ﬁﬁﬂw&%ﬂ“ag?‘% _esgﬂslﬂoglg%BP!_L Cntrl" signal) of the
transmtter. At @EPROMEUY stofét prdbran e KeEREA b TPES 2L Qatd GebresBiing eCei ve
fromthe outside, an input of a code pattern of pseudo noi se code for

spr ead- nodulleatiogwhére isdogn sransemitert 209-f isanstalledoand tor @ms nihetpeogra®®r tatadgs  an

I nput  of datré’jlad-ﬁ'lozm EEPROM 240 and transferred to RAM 230 when indoor transmitter 200-1 is

powered on. EEPROM 240 may further store data input from the outside of indoor

15 transmitter 200-1. The storage for storing the program or data is not limited to
EEPROM 240. A storage at least capable of storing data in non-volatile manner may
beused. As will be described later, when data is output from the outside, any storage
that allows data writing may be used. Data structure of EEPROM 240 will be
described later.

20 Digital processing block 210 generates data as a source of a signal to be
transmitted by indoor transmitter 200-1 as a signal for positioning. Digital processing
block 210 sends the generated data as a bit stream, to analog processing block 290.

Clock 280 supplies a clock signal defining an operation of CPU 220 or a clock

signal for generating a carrier wave, to digital processing block 210.

25 Digital input/output interface 260 is capable of monitoring internal state (such as
“PLL Cntrl” signal) of the transmitter. Alternatively, digital input/output interface 260
may receive from the outside, an input of a code pattern of pseudo noise code for

spread-modulating the signal emitted from indoor transmitter 200-1, or an input of data
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defining a transm ssion output. Further, it may receive an input of other
data to be emtted fromindoor transmtter 200-1. The other data incl udes
text data representing the |location where the indoor transmtter 200-1 is
installed. If indoor transmtter 200-1 is installed in conmercial
facilities such as a departnent store, advertisenent data may 5 be input to
i ndoor transmtter 200-1 as the other data. Wien input to indoor transmtter
200-1, the code pattern of pseudo spread code is witten to a pre-defined
area in EEPROM 240. Thereafter, the witten PRN-ID is included in the
signal for positioning. O her data are also witten in areas secured in
advance dependent on the data type, in EEPROM 240. 10 UART 250 is used for
adj usting idefiniag attransmizsibh @atpaf)0- Burthex tiemapteceive ak inpiof dthertdnetof ber

adj usting i ndoor transmtter 200-1, simlar to UART 250. By way of @ exanple,
ext er nal cl%@kte@ﬁeni igdepsdeansaitter 2l vi hie prher deta dnplusies E@xbé%%lfeﬂr?ﬁ%t“(&ot
shown) an rati sm.ssSi enc f t i

, posi tioni ngthg P nwp&%éféeslgl ?l%r tﬁﬁnéﬁiteééggﬁoaufééﬁ S (@g}n gﬁﬁ%\rpgue&fzog 57542
GHz using &s lmstaueafn SR BlaPiatiRtiés SutP B3 8l dehariden 510FL a&VetiheefCdatZ Ay t O
generate a transmission signal, and outputs it to antenna 292. The signal
.is enidted erinputan finsiona traganitter200R] &s thaotker data. Si gnal haV| ng the same

configuration asgthat of th sj,tio ed fr i ndoor
Cansit rer  200-Whenimelt g yfinaniie” S0 pibecpahBTHess el FsheSrAE RS (e
same as _ t g wifthsh orohiefid JRASh BEPROM zabgn@he@%értmedr&@mptm@m% ellite.
An exanpl e of t configuration of signal emtted fromindoor transnitter
200-1 wi || ineludesiarthddgnal ﬁdrqrosn(tnﬁmgg BOjher Bataaare slsppiriyte? Barsasppturedirel ectri c

power to varjous conmponents of indoor__transmtter 200-1. Power supply 294
may be buil? VP?Peidf?ﬁﬁ‘qunE?‘hﬂ@rﬁaﬁt&Pe PoBERROM 2d8own in Fig. 2, or electri c

pover By be supg ‘rid% d QGEédhf%rQ Bssdng?ndo%§ tx‘aHsr@n'&%r S ngE%grnt‘JﬁcﬁS&é Pid on.

220 |s used as an a nmetic ess uni't reall zrng € process |n
di gital progese Maﬁiﬁktingaﬂ&bor@ahﬁﬁltt%f2®dlﬂf9§1ﬂnﬂarﬁb®£§$l2ﬂg Bijiiway iy be used.
Further, as the operation realized by indoor transmtter 200-1 i s not

conpl i cat edexaiplfi, externst doeks 27hig ubtdiok rezelyingsjeduendyrafiacnesier ine (gt shovalect ri ¢
circuitry

an]dscahbratmg transmission frequency of the signal for positioning.
Analog processing block 290 modulates carrier wave of 1.57542 GHz using a bit

15 stream output from digital processing block 210 to generate a transmission signal, and
outputs it to antenna 292. The signal is emitted from antenna 292. In this manner, a
signal having the same configuration as that of the signal for positioning is emitted from
indoor transmitter 200-1. Here, the contents of the signal are not perfectly the same as
the contents of the positioning signal emitted from the satellite. ~An example of the

20 configuration of signal emitted from indoor transmitter 200-1 will be described later (Fig.
5).

Power supply 294 supplies electric power to various components of indoor
transmitter 200-1. Power supply 294 may be built in indoor transmitter 200-1 as
shown in Fig. 2, or electric power may be supplied from the outside.

25 In the foregoing description, CPU 220 is used as an arithmetic processing unit
for realizing the process in digital processing unit 210.  Other arithmetic processing
unit may be used. Further, as the operation realized by indoor transmitter 200-1 is not

complicated, digital processing block 210 may be implemented by an electric circuitry
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formed to realize various processes, in place of CPU 220. Further, though a
clock signal (Ck) is supplied fromdigital processing block 210 to anal og
processing block 290 in Fig. 2, it may be directly supplied fromcl ock 280
to anal og processing block 290. 5 In the present enbodi nent, digital
processi ng bl ock 210 and anal og processing unit 290 are shown separately
for clearer description. Physically, these bl ocks nay be nounted together
on one chip. Referring to Fig. 3, data structure in indoor transmtter 200-1
will be described. Fig. 3 is a conceptual illustration showi ng a manner of
data storage in EEPROM 240 10 provided in indoor transmtter 200-1. EEPROM
240 includes areas 310 to 340 for storing data. Area 300 stores a

transm tt er fdrided &5 realiXeNEpRLs pdedsete it plase STACRING20r ansmitter. A transmtter
IDis, for exanple, nunerals and/or alﬁgabets_or ot her conbination witten
in non-vol ati | e Farthesr thongh feloplesigna) (Clih ésrsuppleed: frem digitel processinghingkact ur ed.

fn area 3102 iR ouRORE Boek 2ATie of 1 el Be i SR il abfr 28 27 s

320. A codeipafaldy probdssihf 8loRgb6l0 spread code allotted to the transmtter is
stored in an area 330. The code pattern of the pseudo spread code is
sel ect &d from a pi theqréseyt anibodinent,tdigitall phreessofg Modke2 Ifandenale g prda@ssing

bef orehand to. th osi tional information 20 provjidi ng.systemin accordance

with the enHB‘Hitz?r@ﬁ’t% Hovp Repamtely éwtclqawé%ﬁ?rmpnanhﬁyﬁcglhé these Dlagks ﬁaﬁsr n

di fferent féﬁﬁheH%o@ﬁﬂ&&B%ﬁE%@g.Of t he pseudo spread code allotted to each
urther,”as de d

satellite. scCri above, the code pattern of the pseudo

spread code is ®efnaggadl K3 danagtieireadedqatiagsmitienped-1 twill bedbsceibel. t al
i nput/output_interface 260. The code pattern of the pseudo spread code
al lotted toFigad ipp eansgptupolnstiatas shorang amanperafshatapsteragelinBERROMA s finite

| ar gonbes. oP TR Fidp B, wabfRat: pOANC Rritrio 4 uplhags SRR BFPIAER, of '

i nst al | ati Ogtospink @afaf Or exanpl e, floor nunber of a building). A plurality of
indoor transmtters larger in nunber than the nunber of code patterns may
possi bly be -14 Area300 stores a transmitter ID, as a number for identifying the transmitter. A

transmitter ID is, for example, numerals and/or alphabets or other combination written
in non-volatile manner in the memory, when the transmitter is manufactured. A PRN-

15 ID of a pseudo spread code allotted to the transmitter is stored in an area 310. The
name of the transmitter is stored as text data in an area 320.

A code pattern of the pseudo spread code allotted to the transmitter is stored in
an area 330. The code pattern of the pseudo spread code is selected from a plurality of
finite number of code patterns allotted beforehand to the positional information

20 providing system in accordance with the embodiment of the present invention, and it is a
code pattern different from the code pattern of the pseudo spread code allotted to each
satellite. Further, as described above, the code pattern of the pseudo spread code is
changeable to another code pattern input through digital input/output interface 260.

The code pattern of the pseudo spread code allotted to the present positional

25 information providing system is finite in number. The number of indoor transmitters is
different dependent on the largeness of installation site of the transmitters or the
structure of installation site (for example, floor number of a building). A plurality of

indoor transmitters larger in number than the number of code patterns may possibly be
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used. Therefore, there may be a plurality of transmtters having the sane
code pattern of the pseudo spread code. In that case, the site of
installation of the transmtters having the sane code pattern may be
determ ned in consideration of signal output. This prevents sinultaneous
reception of a plurality of positioning signals using the sane 5 code
pattern of pseudo spread code by the sanme positional information providing
apparatus. Positional data for specifying the | ocation where indoor
transmtter 200-1 is installed is stored in an area 340. The positi onal
data is represented, byway of exanple, as a conbination of |atitude,
| ongitude and altitude. In area 320, in addition 10 to or in place of the
posi tional ed.a, TiknefofdfREEmMAY béa PRIEItPbf Rbhdnditérd hivdig bR sanercede patRef er ri ng
to Fig. 4, positional information providing apparatus 100-1 w |l be
descri bed. @ithe pseude spiedsl ensle. dimthebease.ctpe siteofinsigllation af thedransmiiters gur at i on
of positiagnal inpformati,on providin ppar gt.us 100-1. Pqsiti.onal i nformation
providing pymedtt SR Aefl e i PR 1 Soitiaion ot JEnRNAS. Fr equency)
"front circupg; j hest TS erter
406 electric%f yéggﬁﬁg%?ggﬁkgmﬁgﬁﬁronfﬁ%i%@%ﬁ?&@gg?ma%g%yﬁf?%ﬁ%?ggg?%
.Digitab) -caneeattan ofpBudbaptead cadd by thenmee pedtidml théovmadompenviding 406, a base
" band processor 410 electrically connected to A/D converter 408, a nenory
420 el ectri®PPI¥MSconnected to base band processor 410, a navigation
processor 430 el ' 41Q, and a
di spl ay 440 eIegﬁgh%%?ﬁ%&%%ﬁgégﬁggﬁggg@ggﬁgg?gﬁgg%@%&ﬁé@%ﬁéég%p4ﬂ§hnDry 420
includes a jphtalledlib btoredfinan @as 340r Thoposigomddea pateheserBedbypagwdo noi se
codes as data for identifying each em ssion source of the positioning

si gnal . By eXagplepfs esempingtionafdeitddan donesudnandgeoude. wWeteu2Q; dreddgiant er ns
are usgd, nenor. 20 ~includes.greas 421-1 to 421- 4 AasS sho inFig 4.
Accor Mng 1B b pier oL bpBeiicTn BE5E At obf nifRst Pl BREPE b Rer n are
used, |arger_nU”@&%ﬁﬁ@t@Fﬁ?&,?6§m§ﬁpﬁﬁﬁﬂmﬁ8nﬁﬁﬂmﬁﬁ appéfatu oot heilegnt rary, it
is al so possible that code patterns smaller In nunber than the areas

secured in desnmbved. 4P@®. driea bloeki dia@ans repegsemtmgenizarpivareiconfigirationdd code

atterns are used.. Here, if 24 satellites - 15
P pos%!usonal information providing apparatus 1%0-1

—

Positional information providing apparatus 100 includes an antenna 402, an RF
15 (Radio Frequency) front circuit 404 electrically connected to antenna 402, a down
converter 406 electrically connected to RF front circuit 404, an A/D (Analog to Digital)
converter 408 electrically connected to down converter 406, a base band processor 410
electrically connected to A/D converter 408, a memory 420 electrically connected to
base band processor 410, a navigation processor 430 electrically connected to base band
20 processor 410, and a display 440 electrically connected to navigation processor 430.
Memory 420 includes a plurality of areas for storing code patterns of pseudo
noise codes as data for identifying each emission source of the positioning signal. By
way of example, according to an aspect, when 48 code patterns are used, memory 420
includes areas 421-1 to 421-48, as shown in Fig. 4. According to another aspect, when
25 a larger number of code patterns are used, larger number of areas are secured in memory
420. On the contrary, it is also possible that code patterns smaller in number than the
areas secured in memory 420 are used.

Consider an example in which 48 code patterns are used. Here, if 24 satellites
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are used for the satellite positioning system 24 identification data for
identifying respective satellites and 12 spare data are stored in areas
421-1 to 421-36. Here, in area 421-1, for exanple, a code pattern of the
pseudo noi se code for the first satellite is stored. By reading the code
pattern fromhere and performng cross-correlation 5 process with the
recei ved signal, signal tracking and deci phering of navigation nessage
included in the signal becone possible. Though a nethod in which the code
pattern is stored and read has been described as an exanple here, a nethod
is also possible in which the code pattern is generated by a code pattern
generator. The code pattern generator is realized, for exanple, by

combi ni ng  taeuiAaePe kateRigd ?&sﬂ[oilings;%tb!ﬁﬂ DU Rieafificalion dR@Ifad idemtifpihgt he code
pattern generator are readily understood by a person skilled in the art.
Ther ef or e, réspresiivecwdtaligecandpt? sparet date srofstored in aneas 43¢- I opdt¥d Higre.in

Simlarly, the code, patterns of, the pseudo nojse.cod | | ptted tq.l ndoor
Cransm (1 er ORI TR OIS RoPRGRGr REITE PRSI aaar Pripe Gt Sl o
- 421-48. Forstor%a.arrﬁg?eadk%%eeé& PARef S8 Abrel 438 X%%Hﬁ’iﬁ%'aﬂi@-%oﬁa%@' lotted to
the first indoor 15 transmtter 1s stored in area 432-37. In the present

- enbodi frent , procede oiithtthareseived sigmsal, sipmal tnarking anddieciphéringrofsiagigationsadsage Her e,
i ndoor transmtters nmay be arranged such that indoor transmtters having

the sanme codeugps indhesignabberomeqiossibly. | hhenghaopethed In whigh therodgpattera is
positional | I i i di . su . , it
becones posgst%?gwgéa?%sa?é%\ﬁ ({%Irs] ogélg?%?\)zsa#’lﬁtkfg%g’ %?t&é&lﬁ%{oﬂl}%%gf}% han 12 on
one floor wRickthetdode patitdrdliiggendited Haseodepadenr e Fhdcodepaudes a
correlator unit 412 receiving as an input a signal output fromA/ D
converter 4g@eratprapraalizad, foiexampls, byombining two Eaedenskiregistens. oftruetyreasdat or

unit 412, and a. determning. unit 416 determ ni n .em ssion rce,of the
posi t 18ni ngRergieRiof i ele Jr e Epeipier alk fredibr iRty Persan Kl i e

Navi gation 25 Pre&eROtedil dGHHBRIhBoWlIdRPbe RYThkd AeNg UNit 432 for
measuring the outdoor position of positional information providing

appar at us 100 baSievlady, théieodsi pattains ofitheyiseuda misedetde riiothedtg indior 416, and an
i ndoor positioning unjt 434 for ext rEcti ng i nformation rgﬁ)egenlgi ng i ndoor
posi tion of THSENSTS ARILINGPRNHANNLNEBISGE SO B AFas 4¢lrs7 1962 bA8ed on - 16

example, the code pattern of the pseudo noise code allotted to the first indoor

15 transmitter is stored in area 432-37. In the present embodiment, indoor transmitters
having 12 code patterns are usable. Here, indoor transmitters may be arranged such
that indoor transmitters having the same code pattern are not placed in a scope of
coverage of one positional information providing apparatus. By such an arrangement,
it becomes possible to install indoor transmitters larger in number than 12 on one floor

20 of the building 130.

Base band processor 410 includes a correlator unit 412 receiving as an input a
signal output from A/D converter 408, a control unit 414 controlling an operation of
correlator unit 412, and a determining unit 416 determining an emission source of the
positioning signal based on the data output from control unit 414. Navigation

25 processor 430 includes an outdoor positioning unit 432 for measuring the outdoor
position of positional information providing apparatus 100 based on the signal output
from determining unit 416, and an indoor positioning unit 434 for extracting information

representing indoor position of positional information providing apparatus 100 based on
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e e s i

the data output fromdetermning unit 416. Antenna 402 can receive
positioning signals emtted fromGPS satellites 110, 111 and 112,
respectively, and a positioning signal emtted fromindoor transmtter 200-
1. Further, when positional information providing apparatus 100 is

i npl enented as a 5 portabl e tel ephone, antenna 420 can transmt/receive
signal for wireless tel ephone or data for data conmunication, in addition
to the signals nentioned above. RF front circuit 404 receives the signals
recei ved by antenna 402 and perfornms noise reduction, or filtering process
for outputting signals only in a predefined bandw dth. The signal out put
fromRF front circuit 404 is input to down converter 10 406. Down converter
406 anplifigs.t i I tput fro F front circuit 404, and outputs it
as an int ertﬁree%‘}tgglét%*lg#e} rﬂledr.égef/'%!snlm uﬁ'tml‘%he signal is input to A/D converter
408. A/ D conver tAterthd@0R@hd RicB%e Podtidrthg GOMIEEHIRA O GRS shidMiwds 1110t er nedi at e
frequency signal, to a digital data. The digital data is input to base band
processor 410.and 312, redpgstevelyannd pposivenng signd ematadrfedrairstoontransmitter 298¢ f or s
correl ating process .between the received.signal and the.cqde pattern read
by cont r ol luniFLr 355 PG YRR PHorEBH0N PN IR fIHEESs LS TRPBPREHES & 412
perfor i f r q : . i phase

G 11 ors by Pr e ot il 400 L P e e P e R REEE

transm tt ediata forddsa Bomamviatiar, irtdRlitiddstortfe sigadls mentéonedfabeven, correl ator 20
unit 412 tracks the positioning signal_ received by positional information
provi ding apparfdt fienticiguit 46drespizes the signals sesgived Ay abtenna Hi: andperfarmequence
mat chi ng the. bit equence .of the positiaoning signal . ntly, the code
pat ter nof e el RARE wsels R LnlPhd SRR RR in PBEMS"LoLi 1 ona

i nfor mat i omapdwMiiHi NcheaRPAT Rltpist A RESTont AREGF HONR idpu® Fa Wbe Borsikted | ite or
fromwhich indoor transmtter the received positioning 25 signal has been
trans ttediO6Further, it is possible for positional information providing

apparatus 100 tq.denodul ate, and deci pher the nessa si.ng t.h ecified
code pattern.  Lyour st ARkaiies fesipral PR AR SO NS B nat | on
as descri begaBONSs an ﬁﬂ&nkﬁﬁféifgéq‘héné}as‘ig%al.” PRCYUAPR GG S B/ BEnveiisH! t of

determ nation to navigation -
408. A/D converter 408 performs digital conversion of the input intermediate

frequency signal, to a digital data. The digital data is input to base band processor 410.
15 In base band processor 410, correlator unit 412 performs correlating process
between the received signal and the code pattern read by control unit 414 from memory
420. For instance, correlator unit 412 performs matching of the two different code
patterns of which code phase differs by 1 bit provided by control unit 414 with the
digital data transmitted from A/D converter 408. Using each code pattern, correlator
20 unit 412 tracks the positioning signal received by positional information providing
apparatus 100, and specifies a code pattern that has a sequence matching the bit
sequence of the positioning signal. Consequently, the code pattern of the pseudo noise
code is specified and, therefore, positional information providing apparatus 100 can
determine from which satellite or from which indoor transmitter the received positioning
25 signal has been transmitted.  Further, it is possible for positional information providing
apparatus 100 to demodulate and decipher the message, using the specified code pattern.
Specifically, determining unit 416 makes such determination as described above,

and transmits data in accordance with the result of determination to navigation
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processor 430. Determning unit 416 determ nes whether the PRN-1D incl uded
in the received positioning signal is the PRN-ID allotted to the
transmitter other than the transmitter mounted on the GPS satellite. Here,
an exanple will be described in which 24 GPS satellites are used in the 5
positioning system Here, 36 pseudo noi se codes, including spare codes, are
used. In this exanple, PRN-01 to PRN-24 are used as nunbers (PRN-1D) for
identifying respective GPS satellites, and PRN-25 to PRN-36 are used as
nunbers for identifying spare satellites. The spare satellite refers to a
satellite launched in addition to the originally |aunched satellites.
Specifically, such a satellite may be |launched in case a 10 GPS satellite or

a transmit gﬂbcé%orubg | D@rmBiil Gk P15 dtddines A Hether HHRIID ihdluded iR BRUTEd
that 12 code patterns of pseudo noise code are allotted to transmtters

(such as i mdoavedtpositioning signaldd he PR IDtdlletted toethe dtahsmittehathert then theansnmitters

nmounted on the @GPS satellites, Here,. nunbers different fromPRN-IDs allotted
_to the satté;}"lsi“lt@éfnoﬁlﬁwdé%éﬁ?)p@,s #IAi!87 to PRN-48, are allotted to

* respective transgitt : f E o h nt
exanpl e, there Zigéeéﬂ@%ﬁﬂ-ﬁﬁéh%rﬁ?re g{rﬁ)ﬁmwgﬂ?h? Q%%Zéllgkgaggl %dto{ngggto i ndoor
. transnj tt ergositionigGostern CHe, 86 pidioabisangesse fiicluding spardeodes, aansed.t tlar s.

Therefore, if used transm ssion output is not high enough to cause
i nt er f er enclliseramplgnBRY-U o AR 2 apmiised @ nbmb@ﬁélg%\?id@rfoﬁ idemEngt ers, the

sane PRN-1D__may b sed..for_di rent 4 r transmtters. This.arrangenment
al | ows use.r8§pefﬁvet$g§§?ﬁel}lieg,r%n |‘;§‘§z§$qf’ﬂ; %’%@Fe ‘fsﬁgﬁs mrgﬁgﬁ&rllf%n% Btted for
the transm dphl atefiled NThe@paeRetelliTdRFRE &F £sat6lBicQiUHCRE 2dBitibn 4d themakes a
reference to code pattern 422 of the pseudo noise code stored in nenory 420
to det erm nerigumdly iemchdisateies. p Sipedficallyphichiarsettllite omy bebunewdiiv eabe a
positjoning §$gnalbi mat ches t he co};:lé. attern, all ?}%{&re{d to the 25 indoor

transtd t t erOFp FAteHitesQ aisemiter of fitdlikedpeyntedyed 2 GFSHA Ty unit 416 deterni nes
that the positign :Si ] J [ okfe@psm tter.
O herw se, det e@%{l{r%?r%gkg%ﬂn eg‘}‘%atggfdgg %\%%ﬁgﬁgésgﬁig@?égﬁlg aﬁ%%l 0begn emtted
froma GPS tsatsalittdrs Guch asiddeolatteanginines 20M1tdndrtké biked ncer tiantthetramasttgat t er ns

stored in nenory 402, to which -18 )
mounted on the GPS satellites. Here, numbers different from PRN-IDs allotted to the
satellites, for example, PRN-37 to PRN-48, are allotted to respective transmitters.

15 Therefore, it follows that in the present example, there are 48 PRN-IDs. Here, PRN-
37 ~ PRN-48 are allotted to indoor transmitters in accordance with the arrangement of
indoor transmitters. Therefore, if used transmission output is not high enough to cause
interference of signals emitted from each of the indoor transmitters, the same PRN-ID
may be used for different indoor transmitters.  This arrangement allows use of

20 transmitters larger in number than the PRN-IDs allotted for the transmitters on the
ground.

Therefore, determining unit 416 makes a reference to code pattern 422 of the
pseudo noise code stored in memory 420 to determine whether the code pattern
obtained from the received positioning signal matches the code pattern allotted to the

25 indoor transmitter. If these code patterns match, determining unit 416 determines that
the positioning signal has been emitted from the internal transmitter. Otherwise,

determining unit 416 determines that the signal has been emitted from a GPS satellite,

and determines, with reference to the code patterns stored in memory 402, to which
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GPS satellite the obtained code pattern has been allotted. Though an exanple
in which the code pattern is used for determ nation has been described, the
determ nation nay be made by conparison of other data. For exanple,
conparison using PRNFID may be used for the determnation. 5 If the
received signal is emtted fromeach GPS satellite, determning unit 416
transmts the data obtained fromthe specified signal to outdoor positioning
unit 432. The data obtained fromthe signal includes navigation data. |If
the received signal is emtted fromindoor transmtter 200-1 or the like,
determining unit 416 transmts the data obtained fromthe signal to indoor
positioning unit 434. The data represents 10 coordi nate val ues set in
advance, as data for specifying the position_of indoor transmtter 200-1.

1

Accor di ng t GP&rsateliss thy optasned cadepatirsh hashasn algtiedy (Theugh amexamplein Wish pe
used. I n ngvi i r 0] t door 154 oni 1t 432 executes a
process forﬁl\éacg g%i’%&“%q{%ﬁcz%gé‘é?@i“ %1%85; Qapsg%selexf?%sr%é‘)ec{]rt]%#x%ﬁ % 1%Brnb :% i ng
appar at us  10Qd&Beesnsitisb6f ottlard datd. F%S_fék&rhﬁ@, Jdngmig@{@sﬁ } PRROD by bé 16.

: Specifically, using data included in signals 15 emtted fromthree or nore
(pr ef er abl ypseddor the detemiphti@®S satel | ites, outdoor positioning unit 432

cal cul gt es propagation .ti of . eac Lgnal , based pn the result of
cal cul Bton 11 nihg fpbeiedTes i SR AEELPR car LES R ER R Sl H

appar at us 1Q8nemittge B41966Bmel FrofHE Yp&shiddsighak A SBR HagiHofhe SAk g2 te
positioning. The process can be readily understood by a per%on skilled in
the art, an@h¢ Hataebtired fibet thelsepaldedoddspiavigatior?dhta. helf ¢t revdivdd sagital ise
repeat ed here, t he other hand, in nayigation processor 430,(6%gﬁ\%0r

posi t i oni ng®WHt indgQreteansauttes 2984 qrithe ik dgterriving YiHeH Sttrams i onal

out put {1 omtRRCE AR AP ARl i ibor BBLRbAN DERLE, | BREE, AB-6Dac, °
transnot t er c@fidmateaiives st i adtaht) @b dfta SorogpatifyingCthe @osigoslaf iadoér transbiteflat a)
for specifying a |ocation. Therefore, if the positional information

provi di ng = 3pPar adgeording tp enethereaspeaichnumbsr ideatifyingbe gransmittgympebe usedn out

f h [ I, d.the d b d N B4 f it I
i or mat 1 on-pr ovFATEHBBAreRe Tdb CurdRaaRTLE RER Hge:  Bep Pl or

thi's procesgaicfildhgd8t BoSRodEot IR nMnRBHhARRN providing apparatus 100 based on the

data transmitted from determining unit 416.  Specifically, using data included in signals

15 emitted from three or more (preferably, four or more) GPS satellites, outdoor
positioning unit 432 calculates propagation time of each signal, and based on the result
of calculation, finds the position of positional information providing apparatus 100.
The process is executed by a known method of satellite positioning. The process can
be readily understood by a person skilled in the art, and therefore, detailed description
20 thereof will not be repeated here.
On the other hand, in navigation processor 430, indoor positioning unit 434
executes a positioning process when the positional information providing apparatus 100
exists indoors, based on the data output from determining unit 416.  As will be
described later, indoor transmitter 200-1 emits a positioning signal including data (time
25 data) for specifying a location. Therefore, if the positional information providing
apparatus 100 receives such a signal, the data may be taken out from the signal, and the
data may be used as the position of positional information providing apparatus 100.

Indoor positioning unit 434 performs this process. The data calculated by outdoor
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positioning unit 432 or indoor positioning unit 434 are used for display on
di splay 440. Specifically, the data are incorporated in the data for

di splaying an i mage, and an inmage representing the neasured position or

di spl aying the | ocation where indoor transmtter 200-1 is installedis
generated and di spl ayed on display 440. 5 Referring to Fig. 5, the
positioning signal transmtted fromthe transmtter will be described. Fig.
5 shows a structure of a signal 500 emtted by a transmtter nounted on a
GPS satellite. Signal 500 is formed of five sub franes of 300 bits, that is,
sub franmes 510 to 550. Sub frames 510 to 550 are repeatedly transmtted by
the transmtter. Sub frames 510 to 550 each include 300 bits, and

oo eyl Byod%utls B SiBRRel B RGeS BEIR Ly oTHBHEL 0 11

frame 5101 SEiafy thd dER%dor R EAGRtheSAda £F Rk n ihidiPand A BagBL i on

512 of 30 bi nmessage data 513 of 240 bits i nformati on

speci ficall yep're;seritmgehe mieasardédnjositioator displpingithebeatdivanwisarb ifdoanmeartsiittérs
generated, and a 15 sub frame |D., Here, sub frane ID represents an
i dentificat ?Q)QTlr‘ﬁJ‘Hﬁélfedf‘bgeneﬂqt%‘i andisnlaied 9nidiplai 44 sub frame 510 from ot her

sub frgmes. Mess t 1nel : I t . i on,
“heal t hgi nf ormat i ggﬁgﬂ%ttﬁg Stﬂse e ﬁ?‘?‘égﬁ%}\r’lﬁdﬁgfﬂ%ﬁmﬁ%%lt}?eatg%%rl’ﬁr#féwﬁla %on.
The second geseribedan®ih2Ghbws b Utegure dffaidiabs00 enieled ®9d theddmidfer 3ublets, tine

20 information 522 of 30 bits, and nessage data 523 of 240 bits, Tinme
i nf or mat i onoB25PSxatellithe Signal 590 ivformed oblive subdrames of A8 bish L 5, 6b t he fir st

sub frame 510. a data.523 | udes ephener,js. Here, .the epheneris
(broadcast éﬁ%&%ﬁ@ﬁg%pgg@ﬁ?@s gg(ﬂﬁ fS%I Hf g‘?ﬂ?ﬁ'_teflbﬁm_(?ism{twg b§é€e_el lite

em tting tNgapAfiéd ORLBFrafledH8) to I3eatR NRIERI R0ibks, dMdIFNY ] Gt BR bit

i nformati on updated successively by a control station overseeing the

sat el 110t e neate gf3a lops. (bitiper sebond). s Tberefosersin BEH exemsple, lRectsubdrameaisct ure as t hat

of the second sub frane 520. Specifically, the third sub frame 530 incl udes
a transport "8UEHHEhR &¥¢oIS- 30 bits, time information 532 of 30 bits, and

message data 5331Hf fAfQiPhride 510 HRIUHEL PEIRDbADvertRYd 511 of 30 bits, time
information 512 of 30 bits, and message data 513 of 240 bits. Time information 512
specifically includes time information obtained when sub frame 510 is generated, and a
15 sub frame ID. Here, sub frame ID represents an identification number for
distinguishing the first sub frame 510 from other sub frames. Message data 153
includes GPS week number, clock information, health information of the GPS satellite,
and orbit accuracy information.
The second sub frame 520 includes a transport overhead 521 of 30 bits, time
20 information 522 of 30 bits, and message data 523 of 240 bits. Time information 522
has the same structure as time information 512 of the first sub frame 510. Message
data 523 includes ephemeris. Here, the ephemeris (broadcast ephemeris) represents
orbit information of the satellite emitting the positioning signal. The ephemeris is
highly precise information updated successively by a control station overseeing the
25 satellite navigation.
The third sub frame 530 has the same structure as that of the second sub frame
520. Specifically, the third sub frame 530 includes a transport overhead 531 of 30 bits,

time information 532 of 30 bits, and message data 533 of 240 bits. Time information
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has the same structure as that of time information 512 of the first sub
frame 510. Message data 533 includes epheneris. The fourth sub frame 540

i ncludes a transport overhead 541 of 30 bits, time information 542 of 30
bits, and nmessage data 543 of 240 bits. Different fromother 5 nessage data
513, 523 and 533, nessage data 543 includes al manac information, sunmary of
satellite health information, ionospheric delay information, UTC
(Coordi nat ed Universal Tine) paraneter and the |like. The fifth sub frame 550
includes a transport overhead 551 of 30 bits, tine information 552 of 30
bits, and nessage data 553 of 240 bits. Message data 553 10 i ncl udes al nanac
informati on and the sunmary of satellite health information. Message data

543 and 553p2a6bGRNghiturehs ARt BAGRS infthio 82 6PiRING sublirafersant pi eces of
i nformati on descri bed above are defined. Here, the al manac 1 nformati on

represents Mestagrdhiacs33ritladesfeplsemtesis! i tes and, it includes information not
only of the correspgnding, satellite but also that of all GF’%,tsateI lites.
t

“Wien transni ssi ofhefoustisup fizmes48 1erlydss gstangport Querhasd 2dte @f 28 bits. Hme  t he
_ t ‘ : Uk Sree . ‘
i o mat 1 on'HrompliBp B2 of 30 Bh, AA0 s BRE G RTS35 o DaPbint IDNEBEE: (RUSERE N o (e

-transnist t er gedsd@e ddtd 5132903 2hd 333 VWheRagddnts 5a8Bsludd alinandeShform&idrecei ved by
"positional information providing apparatus 100, the position of positional

i nf or mat i onswh@eiydifsatelivphgatth infornmyionsionosphatic d¢lai mfprimatier WHC each pi ece of
mai nt enance/ angge Jnformation inclu ..n transport overheads 511 to
S50 4o | Kraraa g e Pt e e o 13 (0 553, A si gnal 560
has the same dat gpb @Rdthh 88mE3SH iRfudedS IRGHAIN eARh@ 5513 $PbiRDAmel NCl uded in

sub frames 510 to 550. The signal 560 is different fromsub franes 510 to
25 550 in t dormatiopl542 ef 30 bith@andntestage dhtarSFatof 3A0 bepr dessegeddads SEpheneri s

Sour cdBor 1 HENGRRNIRASEDOTEBE I BAHNaS: ohialel Sebeah R ABRPRMBS81 of 6
L B SBR ks 40 5 BB A 5P 2
information described above are defined. Here, the almanac information represents
schematic orbit of satellites and, it includes information not only of the corresponding
satellite but also that of all GPS satellites. When transmission of sub frames 510 to 550
15 is repeated 25 times, the process returns to the first page, and emission of the same
pieces of information restarts.

Sub frames 510 to 550 are transmitted from each of the transmitters 120, 121
and 122.  When sub frames 510 to 550 are received by positional information providing
apparatus 100, the position of positional information providing apparatus 100 is

20 calculated based on each piece of maintenance/management information included in
transport overheads 511 to 551, time information 512 to 552 and message data 513 to
553.

A signal 560 has the same data length as each of the message data 513 to 553

included in sub frames 510 to 550. The signal 560 is different from sub frames 510 to
25 550 in that in place of the orbit information represented as ephemeris (message data 523,
533), it has data representing the position of emission source of the signal 560.

Specifically, signal 560 includes PRN-ID 561 of 6 bits, a transmitter ID 562 of

15 bits, an X-coordinate value 563, a Y-coordinate value 564, a Z-coordinate value 568,
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an altitude correction coefficient (Zhf) 566, an address 567, and a reserve
568. Signal 560 is transmtted fromindoor transmtters 200-1, 200-2 and
200-3, in place of nessage data 513 to 553 included in sub frames 510 to
550. PRN-1D 561 is an identification nunber of code patterns of a group of
pseudo 5 noise codes allotted beforehand to transmtters (for exanple,

i ndoor transmtters 200-1, 2003 and 200-3) as the em ssion source of the
signal 560. Though PRN-1D 561 is different fromthe identification nunber
of code patterns of the group of pseudo noise codes allotted to respective
transmtters nounted on the GPS satellites, these are the nunbers allotted
to the code patterns generated fromthe code sequence of the sanme 10 system

When the pogh hitifidlcotrBétRmBREMRRN  SHNGn ARRedsF6TSars Rlséise 3y Ofighdie code
patterns of pseudo noise codes allotted to indoor transmtters, fromthe

recei ved si §6ls trab@oitted frobeindowsranemitens 200-b, 20062 afd/2Mh3tihglace bEmsisggal
corresponds ,to e Cfr .51 to t smtted froma satellite, or
the signal 888 5@?&%3%@@8@11&&8&%%3@‘8?0g ansmitter. 15 X-coordinate
“val ue 563, Y-coopbghn I j ata
representing thepgﬁgﬁ%?%ng%2?%@ﬁﬁﬁ§@§u§P§ﬁ§ﬁ$F???3%§§?§§§§9§3525§§9 X-
-coor di Bat e wvaiseleodes Allot¥eddeiurchandite traadmicesqfor eamlplé;- indovrdranainteys20el 565, by

“way of exarTBI e, indicate latitude, |ongitude and altitude rezsoeqti vely.
Altitude colP@tmdP0-Dosthe emissien swecy af the signgl 5p0c ol heush BRNURSOAI1E | t ude

speci fied bﬁiﬂ%’r P Wo%&tgggﬁpﬁéé%ﬂg%ﬁggg?%o&“ ec',g‘ldlé bﬁt’t‘qus SEALE EP%Rx!ng’bg ggé?{%%frf-o?sjeent 566

is not an esSential accuracy an the

al titude speeddsia@sttditodesrRotivd thakitedd MBuMed oh ShdGPS §@SHiddsytheid e the _
coefficient may not be used. In that case, data of "NULL", for exanple, is

stored in nhabers abottdd tottheebdepatiems gertsated fioacthe sgdessghenceiod the 8BS,
TSP, LS e BB RO S BB TR 0
 ocess ey SxpRiar echan dnobmcpissrandifont s gian,
S610, positis6dat becofnes padsibantompeaifydvinghaphasignal sortepoods tai ths sultt frank $10and
"22 to 550 transmitted from a satellite, or the signal 560 transmitted from an indoor
transmitter.
15 X-coordinate value 563, Y-coordinate value 564, and Z-coordinate value 565
are data representing the position where indoor transmitter 200-1 is mounted. X-
coordinate value 563, Y-coordinate value 564, and Z-coordinate value 565, by way of
example, indicate latitude, longitude and altitude, respectively. Altitude correction
coefficient 566 is used for correcting the altitude specified by Z-coordinate value 565.
20 Altitude correcting coefficient 566 is not an essential data item. Therefore, if accuracy
higher than the altitude specified by Z-coordinate value 565 is unnecessary, the
coefficient may not be used. In that case, data of “NULL”, for example, is stored in
the area allotted to altitude correcting coefficient 566.
Referring to Fig. 6, a control structure of positional information providing
25 apparatus 100 will be described.  Fig. 6 is a flowchart representing a process procedure
executed by base band processor 410 and navigation processor 430 of positional

information providing apparatus 100

At step S610, positional information providing apparatus 100 obtains (tracks and
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acquires) the positioning signal. Specifically, base band processor 410
receives as an input the received positional signal (digitally converted
data) from A/ D converter 408. Base band processor 410 generates, as a
replica of pseudo noise code, a code pattern of which code phase is
different with possible delay reflected, and detects presence/ absence 5 of
correl ation between the code pattern and the received positioning signal.
The nunber of generated code patterns is, for exanple, twi ce the nunber of
bits of the code pattern. By way of exanple, assune that the chip rate is
1023 bits. Then, 2046 code patterns each having the delay of one half bit,
that is, code phase difference, can be generated. The process of
establishing correlation with the yeceived signal usin h 10 code pattern
s execut eaen ebostibptie'shoel T sher Rl ode SR RhatEa FRMErdreoRe

det ect ed i ninbl&he %céﬁle@?bﬁtﬁbrﬁ[ 8683 $digibAR R oRPHEIRILH ForP A/ LOnJeprek 508 he code
pattern, and can specity the satellrte’that emtted the positional signal
from t he coBesegand pracessthél®genesatesnhya mplicpseipsdudnodisecasiede cedeqiatthmsoft he bi t

:sequence of the cod attern of .interest Therefpore, .the pseudo, noi se code
ised for Sprelh cfiese AP RGNt PAsB e delayiTelir ot AbAsiEris ATestohBRare can be
_speci f5ed. @ﬁcdﬁeﬁeﬁiog% JRf HhePGfe! g‘&%’ang REQGES Fosltfhi 3&@%!.' Sifend

‘correl ation etvveentﬁe si gnal gtalne y reception a e locally

gener at ed r sphbaraf gertbeatpditdderpatter id)dor dxamiplez edicatheaupibendf its ditleceasis. At
step S612, base band processor 410 specifies the em ssion source of the 20
posi t i oni ngPategihal By waref example, pssumsttbatiheplip rainis | @3 ditspeEhen, 8244 epde

em ssi on soyr.ce of he sj.an based . PRN- | AEeMmry. 4 of Fig.
D cor respopteiy st bine i 2Rl 37 B¢ natF bl e oo BB BEIRENATEE Dseud
noi se si gnagerdpRel. alTHeRodesSTBE &tabliSReBIE@tdl&lbnlWikth BRIE¢Rled REEnhNRiInsicgaral . | f
the positioning signal has been emtted outdoors, the control proceeds to
step $620. tddetprattemnas exdcotedng Veegraaloutmit @t otwed thB a preidedined intdneiticiont r ol
proceeds to,st

proceeds, Lo ,EheR, SOR0. L1 SuPULSL L oL 7 scelvct bonsl s Loglude, shenl
o0y oLl LB ONp U S A R, K ARl e
Speci fi cal | is,onbudmbgieudo ®Bse code that has the bit sequence of the code pattern of interest.
Therefore, the pseudo noise code used for spread spectrum coding of the received
15 positioning signal can be specified.

As will be described later, the process for establishing correlation between the
signal obtained by reception and the locally generated replica code pattern may be
realized as a parallel process.

At step S612, base band processor 410 specifies the emission source of the

20 positioning signal.  Specifically, determining unit 416 specifies the emission source of
the signal based on the PRN-ID (see memory 420 of Fig. 4) corresponding to the
transmitter that uses the code pattern of pseudo noise signal used at the time of
modulation for generating the signal. If the positioning signal has been emitted
outdoors, the control proceeds to step S620. If the positioning signal is emitted

25 indoors, the control proceeds to step S630. If a plurality of received signals include
signals emitted indoors and outdoors, the control proceeds to step S640.

At step S620, positional information providing apparatus 100 demodulates the

positioning signal, thereby to obtain data included in the signal. ~Specifically, outdoor
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positioning unit 432 of navigation processor 430 superposes the code pattern
tenporarily stored in nmenory 420 (the above-described "I ocked" code pattern,
hereinafter referred to as the "l ocked code pattern”) on the positioning
signal, to obtain navigation nmessage fromthe sub frame form ng the signal
At step S622, outdoor 5 positioning unit 432 executes a commopn navigation
nmessage process for calculating the position, using four or nore obtained
navi gati on nessages. At step S624, outdoor positioning unit 432 executes a
process, on which result the position of positional information providing
apparatus 100 is calculated. For instance, if the positional information
provi di ng apparatus 100 has received positioning 10 signals emtted from
four or nore satellites, distance calculation is done using orbit

i nf or mat i on PoutioRing Wit Haefi navieation piREessPIAS lovuperperrsshe €9dei R ncl uded i n
the navigatofhoriRy SAAG ATHERGH, 456 finl LOMEASH iR ONRkea ERRGAA L0 anot her

aspect, if positio nf orma rovi di'ng appar as teceived a

posi ti oni nghelefhaftbr Rfdrict @6l abihedceRéEEIdet atteAUS BQEHe puisBidaing sitndl, fo sbtaiRal 15
-emtted by an indoor transmitter (indoor signal) (that is, when step S624 is

execut ed f obvigationgnessags 56w the sub iiemsifomaing theesignabr Agatént $62, owtidear ation i's
determ_ned based .on t.hg i nt ensi tg of indoor and outdoor fi gn@l Esa Bhway of
-exanpl @, i f PPHECHAUR 433 GiFrtehaSOmmop mayBRiANIAEIstss RIASHS far&ashaiBs fesi gnal |
t he i ndoor %g 8. usie IS tEske OB eﬂ%%igétﬂﬁmtnﬁessé( sues included in the indoor
signal are used as tﬁe position of positional Tnformation 20 providing
apparatus 100. AtAtstepS62636utdpmrsidsitionial unitf402 rREduss agyrosdss|iongvidgipsesalt us 100
denodul ates the _positiaoning signal, to gbtain data included in_the signal.
Speci f i cal | yhe pasHivsof pesitionad Hifprgnatign provading appsestpb LLiscalgulpisdk eHot ode

pattern on t FEI QN i . T . or 410,
Pher aby ¢ e grBE3t e 30kG LR bhBRVINRS Rb LM 0 PRAT AR RERGAREC

posi tixni Ng sipinsle emittelTRoMBS S 3@ Sndi@ tAeliites | digthndedlcuiRtibNE doas utih@bitig si gnal
emtted by the indoor transmtter, in place of the navigation nessage data

i ncl uded 1 n infhematisnstime iviomation gndthetlikaiog saaht satellite, gnsludeslin diel Havigatiamer ef or e,

it is preferred that éqe ta | n%tq of nmessage data is the sane as that of
navi gati on dRgsspge dsmodulated trom each signal.

According to another aspect, if positional information providing apparatus 100
has received a positioning signal emitted by a satellite (outdoor signal) and a signal
15 emitted by an indoor transmitter (indoor signal) (that is, when step S624 is executed
following step S642), the signal used for position calculation is determined based on the
intensity of indoor and outdoor signals. By way of example, if the indoor signal has
higher intensity than the outdoor signal, the indoor signal is selected, and coordinate
values included in the indoor signal are used as the position of positional information
20 providing apparatus 100.

At step S630, positional information providing apparatus 100 demodulates the
positioning signal, to obtain data included in the signal. Specifically, indoor positioning
unit 434 superposes the locked code pattern on the positioning signal transmitted from
base band processor 410, whereby the message data is obtained from the sub frame

25 forming the positioning signal. The message data is included in the positioning signal
emitted by the indoor transmitter, in place of the navigation message data included in the
positioning signal transmitted from a satellite. Therefore, it is preferred that the data

length of message data is the same as that of navigation data.
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At step S632, indoor positioning unit 434 obtains coordinate values fromthe
data (that is, data for specifying the installation site of indoor
transmtter (for exanple, X-coordinate 563, Y-coordinate 564 and

Z-coordi nate 565 of signal 560 shown in Fig. 5)). If text information
representing the installation site or an address of the installation 5 site
is included in the frane in place of such coordinate val ues, such text
information is obtained. At step S640, positional information providing
apparatus 100 denodul ates the positioning signal, thereby to obtain the
data included in the signal. Specifically, outdoor positioning unit 432
super poses the | ocked code pattern on the positioning 10 signal transmtted

by base band procgssey S6B0indbbresshioning it 4Bidrobdies bk dinits valnes Soh thé r ame
formng the (Posi tioning signal. Here, it follows that the positional

i nf or mat i on dapy Ghat d, datadppweeifiing the dnstaliguon site ofdndpor anynigaa(for exsmple,

satellite a a signal froman i or .transmtt apd, h it.
operating | ricAoRREN 12y Yy nese Sban 20T Ehes 365 B end BB Srobindge

‘havi ng sync hygszm 88t {rifoPnatiah fepréseiiodthb Gitdiam §iftCorsinGidatesd 60 GAGNatch
satellite and data having positional information such as the coordinate

val ues @and tdite id inklededverthe haeelingiaesfissclotdamdinatd vhluesnsuthetest igfraimafioroin i ndoor
‘transmitter. At step S642, indoor positioning unit 434 perfornms a process
for obtaini Pk oor di nate val ue 563, Y-coordinate val ue 564 and

Z-coordi nate valu ¥ LLbonbng: §i 1 !
transmtter 200- 1& %%S%%ﬁ%%@&gh%‘?&pﬁ%‘ggg?ggnc%gﬁ@ﬂagg% ?%(ﬁ&nng%ldgggééqpé omthe
posi ti oni ng posgivalngsignkll tdrddy té bbtaldRBe datadhdlided. in Theesignal. c Bpietifikallyt oceeds to

step S624. At step S650, navigation processor 430 executes a process for
di spl ayi ng PHeearipepspPning o fidd supsTRosesling focked gade pasigseen Hig POSIHORIE Ul t  of

20511, 2 UM IR lookTRD. Rk Papp A nggy o e
transmtter 208 foringdROFEsAIREheNchal. I AN & ‘f(ﬂ%\h}thQitﬁ@{:@s‘Ytiorﬁﬁi@forﬁ_ﬁﬁ@ﬂ on
such data, display 41%0 di spl ays the positional information of positional
i nf or mat i on powdingiapgaraus dParacsiveDbotb theasighat frloaya satelite aRd asignaifomenFi g. 7,
the manner of 4 tPindit2r ol henceX X operaiig o b sotafila M9Bhd’ Q088  Tiierefore,
navigation message having synchronized time data is obtained from the signal from each
15 satellite and data having positional information such as the coordinate values and the like
mentioned above is obtained from the signal from indoor transmitter.

At step S642, indoor positioning unit 434 performs a process for obtaining X-
coordinate value 563, Y-coordinate value 564 and Z-coordinate value 565 from the
positioning signal emitted by indoor transmitter 200-1, and obtains and processes

20 navigation message from the positioning signal emitted by the GPS satellite. Then,
control proceeds to step S624.

At step S650, navigation processor 430 executes a process for displaying
positional information on display 440, based on the result of position calculation.
Specifically, image data for displaying the obtained coordinates, or data for displaying

25 the installation site of indoor transmitter 200-1 is generated and transmitted to display
440. Based on such data, display 440 displays the positional information of positional

information providing apparatus 100 on a display area.

Referring to Fig. 7, the manner of display of positional information of positional
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i nformation providing apparatus 100 will be described. Fit. 7 shows an inmage
display on display 440 of positional information providing apparatus 100.
When positional information providing apparatus 100 receives a positioning
signal emtted fromeach GPS satellite outdoors, display 440 displays an
icon 710 indicating that the positional 5 information is being received
based on the positioning signal. Wien the user of positional information
provi di ng apparatus 100 noves indoors, positional information providing
apparatus 100 can no | onger receive the positioning signal emtted from each
GPS satellite. Rather, positional information providing apparatus 100
receives a signal emtted, for exanple, by indoor transmtter 200-1. The

signal is trigRsmbidestolifinghPpd@nIate wiRBREscABed NEFiPIShoWO Bh Mhgd IdpPRY
emtted fromthe GPS signal, as described above. Therefore, positional

i nf ormati on qrdisplal 449 cfpoaitiahal sSnfbObatpargrovidmgtahparstasd0Qr oWkss pastiomkecut ed
when a positignal ;signal is received froma satellite, on. the. si gn%l . Waen
posi tional i AREMAYRT FRVIdHEAPRRTAYSJ OB ARCSISS 2 PORtiBl RS sigaal saulted f5om cac

posi ti on i aparalafaret s o p0pliBBrars o
|t ormat i on VS Ghr A A SGRE dirfly 4plisR ah IAh DAt IR RORIChACTE

dnstal l®d i ndfeematiosis Beiag réx¢Bdd @asedi chrh@podtidhing fignalle swheb e wdbosfe,
‘posi tional information providing apparatus 100 in accordance with the first
enbodi ment ofositipaalgpiesaation prowidingdRpaiebs| 108 snovas iIndpaisepositrmpkinforgation wave

f GPS tellit b i ved i.nd d 1,
i o vave SRCTESE PPUAA PP i Fer ieatiih e BrARe Sepdl rufict BB o 1
200- 2 and 20GB9Qat3)itd, na{aﬁhér,%sﬁfonsmﬁfo%atgon ;?mh%aé%gghﬂ&ﬁw rf‘@éei\/égaﬁi’gﬁz\’li di ng

apparatus 100 obtains informtion specifying t sition of th

transnitter ¢mited fasexaoplaibyaidoov ahusestter 200atidr Bessigrfai srranbreitteddi thewave, and
or ovi dlthg apPAKATBCR St AOHACH BT ST ffam S4E GPSGRE, a4 JFCHtF o REnner
e e T P N i R
recepti on beerowed pdes apbsitiofdlsighslrs reevieed fromdoatedlite pasthe sighall Wifear mat i on
can be provided with the stable accuracy of about a few neters. -26
positional information providing apparatus 100 obtains positional information from the
signal, an icon 720 indicating that the positional information is obtained based on the
15 signal emitted from a transmitter installed indoors is displayed on display 440.
As described above, positional information providing apparatus 100 in
accordance with the first embodiment of the present invention receives, at places where
radio wave from a GPS satellite cannot be received such as indoors or a ground mall,
radio wave emitted from a transmitter (such as indoor transmitters 200-1 200-2 and
20 200-3) installed at the site. Positional information providing apparatus 100 obtains
information specifying the position of the transmitter (such as coordinate values or
address) from the radio wave, and displays it on display 440. Thus, the user of
positional information providing apparatus 100 knows where he/she is at present. In
this manner, even at a place where the positioning signal cannot be directly received,
25 positional information can be provided.
In this manner, stable indoor signal reception becomes possible.  Further, even

indoors, positional information can be provided with the stable accuracy of about a few

meters.
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The ground tinme (tine of transmtter such as indoor transmtter 200-1) and
the satellite tine nmay be independent from each other, and synchroni zation
i s unnecessary. Therefore, the cost for manufacturing indoor transmtters
is not nmuch increased. Further, after the start of operation of the
positional information providing system it is 5 unnecessary to establish
time synchronization of indoor transmtters, and hence operation is easy.
Each signal emtted fromeach indoor transmitter includes information itself
for specifying the |ocation where the transmtter is installed. Therefore,
it is unnecessary to calculate positional information based on signals
emtted froma plurality of satellites, 10 and therefore, positional

information can bhegxburRicRE (tinhOoh trdh8miied Badh RThddopUrahéfifeP20B1 ) iHld@he
transmitter. Further, as the signal emtted froma single indoor transmtter

i s recei ved,satehite time siayibeindependent fiem sagnether, and sxnehrpadatemisonespsseif i ed.
Ther ef or e, aﬁ_@c%n})ar ed \Mtl h o‘%her .co.ngenti onal positioni nﬂ] FSFySt em such as
GPS, the systIsRiIPiSy ths ot far manyediingRdoargrangmitisss s agf pyghepgaseds ) e
‘manner. Her Y i gl Ll : L ]
require ded?%gﬁgéahﬁg?gkgbg;f Eﬁkgggfg%Eébghggg?gﬁgﬁﬁéﬁfg%@‘g |ﬁgg%r
Aransmit er wfleedsaryracestdblistagim® eynchivplzetiendfidddyr themstiweer s ahdhericeal | zi ng t he

‘conventional posjtioning system Therefore, it is unnecessary to design
from scrat cHPREFREIORAT @flar e for appl yi ng the techni que of the 20 present

LI T I

apparatus 100 ca 'ng eru a positional

i nformation Pearind thelRRAGH Fhete thd@insHRes idiaktalldil " eBRErOMe, € ¥ nkcaiLy t he
circuit scale can be provided. Specifically, nmenory 420 of positional

i nf or mat i on tprcel¢ildierppstiopalrinformatiomhasd ¢rosigralRenittedider ¢ pucklibnofzdieliiese f or
the ingdoor tr mjtter and/or satellite Positiqnal ., infornmati rovi di ng
wppar attis. 10BOSetore PoSRGRA 1150 Taan tpe S8 asteddBte A THALET6A0] B ¢ he
PRN-1 D, whetdiehie {{ARndieGei ved radio wave is emtted froma satellite or from

an indoor transmtter, The programis realized by an arithnetic processing
unit -27 Further, as the signal emitted from a single indoor transmitter is received, the

position where the signal is received can be specified. Therefore, as compared with
other conventional positioning system such as GPS, the system for providing position
15 can be realized in a simple manner.

Here, positional information providing apparatus 100 does not require dedicated
hardware for receiving the signal emitted by indoor transmitter 200-1, and it can be
implemented by hardware for realizing the conventional positioning system. Therefore,
it is unnecessary to design from scratch the hardware for applying the technique of the

20 present embodiment, and hence, cost increase of positional information providing
apparatus 100 can be prevented, promoting wider use. Further, a positional
information providing apparatus that does not increase or complicate the circuit scale
can be provided.

Specifically, memory 420 of positional information providing apparatus 100

25 holds PRN-ID defined in advance for the indoor transmitter and/or satellite. Positional
information providing apparatus 100 has a program for the process of determining,
based on the PRN-ID, whether the received radio wave is emitted from a satellite or

from an indoor transmitter. The program is realized by an arithmetic processing unit
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such as a base band processor. Alternatively, a circuit elenent for

determ nation may be changed to a circuit elenent including functions
realized by the program whereby the positional information providing
apparatus 100 can be forned. If the positional information providing
apparatus 100 is inplenmented as a 5 portabl e tel ephone, the obtained
information may be held in a non-volatile nmenory 420 such as a flash
menory. At the time of emission fromthe portable tel ephone, the data held
in menory 420 may be transmtted to the destination. By such an approach,
posi tional information of em ssion source, that is, the positional

i nformati on obtai ned by positional information providing apparatus 100 as

t he portabl gutledseptmedadd srocésesr. 1 Aliendheioslyf 4 airi didngent fdrdetermiation inagd to t he
base station that relays the comunication. The base station holds the
posi tional ibefcbanggt iton ciieuitelameniiledudiesfungdensd ealized by Herprogiiemh whiiebyithee and

time of receq%t.it.on. .Itf tage dest.i.nati on ti sl@ﬂfem{?r enccﬁ contact nunber (110
in Japan), t cy '88@!"% P% 1°nipﬁ?‘8?lﬂﬁf1?%aﬁa Bf S eo_ ng% rce may directly be
‘notified. Thus, Iﬁtﬂé‘ﬂo@iﬁoﬁaﬂ iﬂfﬁﬁnﬁféﬂ?@({iﬁi&iﬁ@%pﬁ%b fiog atimBRnRhte@HL 8Si On source

of an emergency call 15 froma fixe el ephone, notification of an em ssion
-sour ce § r ompmrtableité¢leptivnelythb ebtaimes inforosagiob Ingay beittehd inagenelolaileamemarys4#0t t er

‘install ed at ific | tion, t L tt bl itLi

i gnal o1 m I S4F SHAATSSHTY et By e PRI EpmiBk neAT S RIcRh S PR ng
Tellit i > i nf . Ch

:sss emI '(Ia'her e%cgl?e, 385 |t4t9 0 @28%@“5@%&%8@{sﬁglrdy%gt?ﬁgubgdgég gndh%ﬁea% fb\élr:]glmn? ter

f rom scr at clpositiogal pefdtrhativnedf emidsionsatiicothpt iomhe pogtisnas informatiorebraindabge Wt h
t he present enbodinment uses a spread spectrum signal as the signal for
posi t i oni ng.PoFitigRd infesmaien pspviding aprarginall 00 anthednieble telerhone figaiide per

frequelly. hdNERShOLe s LAl Rt She PROZASIE Mo Sy EofRRERiRE o2 e

. or
with a convelli® su ns of positional

i nformat i on THeDAk itRGorSNSIELIRe PESAGERS irfeiEna0n as ShimthicMsh letsrat ﬂo%@therl n the
following, a first nodification of the present embodinment will be described

wi th ref er enwi¢h the dategand8imeToferesaptiont ulf eéhedestingivalis an emergeiaytcodtatt mumbear i ous

transmtter S(l 10 12n8Japan), the positional information of emission source may directly be notified.
Thus, similar to the conventional notification of emission source of an emergency call

15 from a fixed telephone, notification of an emission source from a mobile body becomes
possible.

With regard to a transmitter installed at a specific location, a transmitter capable
of emitting a signal similar to that emitted by a transmitter mounted on a positioning
satellite may be used to realize the positional information providing system. Therefore,

20 it becomes unnecessary to redesign the transmitter from scratch.

The positional information providing system in accordance with the present
embodiment uses a spread spectrum signal as the signal for positioning. Transmission
of this signal can lower electric power per frequency, and therefore, radio wave
management could be easier as compared with a conventional RF tag. As a result,

25 construction of positional information providing system becomes easier.
<First Modification>

In the following, a first modification of the present embodiment will be described

with reference to Fig. 8. The structure of signals transmitted from various transmitters
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is not limted to that showmm in Fig. 5. Fig. 8 shows a signal structure in
accordance wth the present nodification. In the present nodification, six
sub frames are transmtted. As the first sub frame, a signal 810 is
transmtted by the transmtter. Signal 810 includes a transport overhead
811 of 30 bits, tine information 812 of 30 bits, 5 a PRN\ID 813 of 6 bits, a
transmtter 1D 814 of 15 bits, X-coordi nate value 815, Y- coordi nate val ue
816 and Z-coordinate value 817. The first 60 bits of signal 810 are the
sane as the first 60 bits of each of the sub franmes 510 to 550 enmtted by a
GPS satellite. As the second sub frame, a signal 820 is transmtted by a
transmtter. Signal 10 820 includes a sub franme ID 821 of 6 bits, an

al titude coigmslied e@afaf iHowerth FB22, &g 8ashoivk aRipRhltstrEtupO dcberdam@ddr ess
823. By defi ni different pieces of information in 144 bits (in signal

n
820, altit ud@thdg¢ pessernit orpdifisetion. cilorhe Breens mpdifisetion, sbraub ifiamss At i on addr ess

823) fol |l ow t. I f si I 0, the.thi t i xth b f
are) al oot FARCHHES oot e sub iRmer s SRR 810 Mrrsspidelol d Bedrdbitbac on
‘1 ncl uded | n soaghs SRaARMrRpH Bvithtad d 1T 410 the, drhomboriRnsk sbede abse. By

way of exanple, advertisenent related to positional information,
-(Uni f oiom ReadRN-4DI8d8 aff 6rbaty, aotrartsimittdrADel Idadf 1Sitits, Xrvdotdimte Valke8 iy -be st or ed

“in areas defined beforehand in each sub frane. Signal 830 fepresents an
exanpl e of CPHTHRIewlSIorandiZgerar thfO’aBﬁc?l@ong‘Eig%S&P? g@ﬂogawﬂ@%@eret he
third to si f Fﬁ@ i (¥l t he
si gnal 820.)'E psea?:t%éﬁsélg y?6iﬁg§n§%a§g§ftﬁ§g& aﬁérlﬁlgés:%llb;tﬁbﬁ Fane %@fg% a second
sub frane 83zellifde first sub franme 831 has the sane header as that of sub
frames 510 to 550 transmtted froma GPS satellite. The second sub frane
832 corresponds tAs thieecond gibafrareg@. sighiah$d]) is gwposmitted bylesragsmittest Sgmplf r ane

oL 2 e (Robh i AR T 5 AR TR SRR TS
! oo ) ooy a1 Dy et I SR fples
frame 831 arfuh signal 820« nhtitwlelxofreatmen @2Hicien2 822 and positional information address
823) following the sub frame ID of signal 820, the third to sixth sub frames are also
transmitted in the similar manner. The pieces of information included in each sub frame
15 are not limited to those described above. By way of example, advertisement related to
positional information, URL (Uniform Resource Locators) of the Internet site and the
like may be stored in areas defined beforehand in each sub frame.
Signal 830 represents an example of transmission of signals 810 and 820
described above and the third to sixth sub frames having the same structure as that of
20 the signal 820. Specifically, signal 830 has a first sub frame 831 and a second sub
frame 832. The first sub frame 831 has the same header as that of sub frames 510 to
550 transmitted from a GPS satellite. The second sub frame 832 corresponds to the
signal 820.
Signal 840 includes a first sub frame 831 and a third sub frame 842. The first
25 sub frame 831 is the same as the first sub frame 831. The third sub frame has the same
structure as that of the signal 820.

The structure is repeated to the signal 870 for transmitting the sixth sub frame

872. Signal 870 includes the first sub frame 831 and the sixth sub frame 872.
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When the transmtter repeatedly transmts the signals 830 to 870, it follows
that the first sub frane 831 is transmtted every tine each signal is
transmtted. After the first sub frane 831 is transmtted, any of the other
sub frames is interpolated. Specifically, the order of transm ssion of

respective franes is first sub frane 831 -4 5 second sub frane 832 -- first
sub frame 831 -- third sub frane 842 -* first sub frame ... sixth sub frane
872 -, first sub frane 831 -* second sub frame 832.... <Second Mdification>

In the follow ng, the second nodification will be described. The structure
of nessage data maybe defined i ndependent from sub franmes 510 to 550. Fig.
9 10 schematically shows the structure of signal 910 in accordance with the
present nodifi caWhanthe Rahsmitten@péatedy grandnitssthe sighal 9280 ton&710) itefoll@wd thanspor t
overhead 911, a preanble 912, a PRN-ID 913, a transmtter ID 914, a first
vari abl e 915he Rst 5¥r sy is jransiaitted gverytimssadh sigpal s mmsmittedy | Aftes 8r di nat e
val ue 918, a I tow/ 9 I | +9 h . simlar to
that of si gﬁfg?t %‘Rg& &gn%lgégﬂ%é%téedg nfh%’ﬂ? PFhseF Q%bafr??rg lgﬁrﬁ%%é%%%l n signal 910,
‘it includes gheageARdtheariRIf &raldnissiSRb TeSiediid frixass i Rest ke Fhie 881 150 bits.
Six signals having 'the sane structure are emtted. The signal having such a
Struct uf e mesechel subifived 832 -a fBtgobiframeid3i ed third sataflame B4 oy fitst sutsfiarmé er
‘Each signal shown in Fig. 9 has the PRN-1D and, therefore, it is possible
for 20 posi ti ofeh sithframeBY2 onfipst euk Bame 82ppasescnd sunfiame 83peci fy t he
transm ssi on sour Ofd%ﬁ%’ rtecgi ved signal, based on the PRN-ID. If the
transni ssi on sour ¢&PY lﬁr‘fﬁlb%lr transmtter, the signal contains X-, Y-

and Z- coordi nat eipvpd fB8winpNBleQEQIA mR Rt dibRNAN be HENABERT I THR ety
apparatus 100 can di splay the indoor position. <Third Mdification> 25 In

pl ace of t hemessagecdats mapbe defineé iralependani frond 5@b Ghmpo§1Q foo¥dl  Fird. Or mat i on

DO g oPp L 0 AP Bl LSS R B 1
Ot S MR Ko BG4k 1.
preamble 912, a PRN-ID 913, a transmitter ID 914, a first variable 915, X-coordinate
value 916, Y-coordinate value 917, Z-coordinate value 918, and a parity/CRC 919. A
signal 920 has a structure similar to that of signal 910, and in place of the first variable
15 915 in signal 910, it includes a second variable 925.

Each signal has the length of 150 bits.  Six signals having the same structure are
emitted. The signal having such a structure may be formed as a signal emitted from an
indoor transmitter.

Each signal shown in Fig. 9 has the PRN-ID and, therefore, it is possible for

20 positional information providing apparatus 100 to specify the transmission source of the
received signal, based on the PRN-ID. If the transmission source is an indoor
transmitter, the signal contains X-, Y- and Z- coordinate values. Therefore, positional
information providing apparatus 100 can display the indoor position.

<Third Modification>

25 In place of the structure of correlator unit 412 of positional information
providing apparatus 100, a plurality of correlators may be used. In that case, processes

for matching the positioning signal with the replica are executed simultaneously in

parallel, and therefore, the time for calculating positional information becomes shorter.

-30-



Positional information providing apparatus 1000 in accordance with the
present nodification includes an antenna 1010, a band pass filter 1020

el ectrically connected to antenna 1010, a | ow noise anplifier 1030
electrically connected to band pass filter 1020, a down converter 1040

el ectrically connected to | ow noise anplifier 1030, a band pass 5 filter
1050 electrically connected to down converter 1040, an A/ D converter 1060
el ectrically connected to band pass filter 1050, a parallel correlator 1070
including a plurality of correlators electrically connected to A/D
converter 1060, a processor 1080 electrically connected to parall el
correlator 1070, and a nenory 1090 electrically connected to processor

1080. 10 Parall qios@i@ﬁm%ma{m%%ewumg |aHﬁ‘ﬁ§tu§ 1606 [redcabRasce MftPrhd prQedi070- N.

The correlators sinultaneously execlte matching between the recelved

posi ti oni ngnadifigadibn &rctides ireantenten 1|@at)taebandgmsaaﬁlaarel62® ebmndailymdmh@cﬁcdw@ t he

positioning signal, based on a gﬁgtrol sign out pu(i]tfro % ess 1080.
g P I

~ Speci fi cal |aptenps 6‘&@3%‘?“’1‘9@93{@ J040 glertrig ?Qﬁmé‘é{ @6#8%‘? »at or
- 1070 15t @)%vr}leéo%grt& 1?)99 %ﬁé&nﬁﬁé‘é E@tosf&'vj i&s %Reﬁiﬁﬁ%ﬁh%‘?)e)i bhfd pRST ”gea

del ay possi experlence seu noi se co e co mnll

. the nugrber fm‘er $@5(Eélédti1@a$ly>com?eckd3t@213Wﬁl|o@ﬂgértbr(lb«@,clﬂmdneéﬂt‘erqfow he used
* pseudo noi se code). Each parallel correlator 1070 glenerat es, based on the

comand appﬂl¢c@mpatlbc¢nnectad¢@b@dpm; Blter 1}6)é0; spprallel gprre éﬁoérll97(bi®§|édiﬁﬁz§se usi ng

. th d d f 0 tell Then,
0 fol | ows AR SheaBaRrs ¢ RERSEPaTel b D et R bl af B R0 iBO Dot ern
that mat chegedaFedhedRl 46 bitai cBH@laQ)‘%QUd@ éﬁalasfﬁerﬁ&e}qo% elcdiealiyodul ati ng

the received positioning signal. Therefore, by preparing beforehand
correlatorsxmmeWﬁdao;meusssdm@Onunber for matchi ng process using respective

Che. pLludo noi seedisbeinp o AT aPahdsucsa dioms 0afdcpbd” Tﬁﬁgepfiiéié”. 3
simlarly a&)?llela C?'Q%%umﬁéb Eéu??ﬂ'llatchﬂf %re{(%én?ﬁer e?%djb&ﬂlonﬂ'&% 100

receives a si gna rom an I rans tter. ore, even user
of posi ti ondé codef patteri gemerapsdofrord idegoadplptitignthe positiayiag sigaa Obased dbe c@msoltl onal

i nformation _can instantaneously be obtained. -31
signal output from processor 1080.
Specifically, processor 1080 issues a command to each parallel correlator 1070

15 to generate a code pattern (with shifted code phase) reflecting a delay possibly
experienced on the pseudo noise code. The command will be the number of satellites x
2 x 1023 (length of code pattern of the used pseudo noise code). Each parallel
correlator 1070 generates, based on the command applied to it, a code pattern having a
different code phase, using the code pattern of pseudo noise code defined for each

20 satellite. Then, it follows that among all the generated code patterns, there is one
pattern that matches the code pattern of the pseudo noise code used for modulating the
received positioning signal.  Therefore, by preparing beforehand correlators of the
necessary number for matching process using respective code patterns in the form of a
parallel correlator 1070, a code pattern of the pseudo noise code can instantaneously be

25 specified. This process is similarly applicable when positional information providing
apparatus 100 receives a signal from an indoor transmitter. Therefore, even when the
user of positional information providing apparatus stays indoors, the positional

information can instantaneously be obtained.
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<Second Enbodi nent> In the follow ng, a second enbodi nent of the present
invention will be described. The positional information providing systemin
accordance with the present enbodinent is different fromthe first
enbodiment in that a plurality of transmtters are attached. 5 Fig. 11 shows
a manner how the positional information providing apparatus in accordance
with the second enbodi nent of the present invention is used. Referring to
Fig. 11, indoor transmtters 1110, 1120 and 1130 are attached to the ceiling
of one same floor. Each indoor transmitter executes the sanme process as
executed by indoor transmtter 200-1 described above. Specifically, each

i ndoor transmtter emts a 10 positioning signal including data representing
the | ocation whef®chid Esbbdiseat €d. Here, dependent on the position of
attachnment of indoor transmtters, there may be an area (or space) where
signal s transm in de folonngd scemt embainpanttdféhe present byentidyewill tecdsiserégd. By way
of exanple,_in an area. 1140, signhals emtted fromindoor transnmtfers 1110
and 1120 caFeseRond RREERARProg e [SYF e In FGEOEGRNGE WX 1@698%95@? RPHg

- signals 15 -gmffe éad b ROk 'ﬁpéiiQﬁ’i{)o{l]iﬁl%ﬂtsimtﬁ&tﬁgﬁur%lﬂ@%ff%qsnlﬂtél% a?@&tt&g&c‘ﬂ be

received. T ereFore, assum ng that positional rnformation providing

. apparagus 1160 iFig. Hcshowdantned idw tHeeopitieas bfotmatentproviding apparatupdsi tion

 shown in Fig. 11, the positional information providing apparatus 1160 can
obt ai n dat saceeispeesatith Hg se¢rad sobodiment of the presartinventionfs qsaﬁod%ef@mgém tter

1110 i I dijn. i i i 2 it 1110 h
positi on o Botk AL TRARGE Rl |l 130 B0 bl RE8 s et S T RelynE or il aaft oy ©
when the usggorof ERQSinlibQainshitfep EXR e Phedamiél #b&Gs APBAE@REY By Inl6Or NDves to a

position corresponding to area 1140, for exanple, the positional information
provi di ng tappantir 26041d0crted ahdwo Speafivalyt érch sidpoatramsmittereeiitsya i ndoor

transpmtter 1120, in ddition to the signal fromindaor .tr mtter 1110.
In th _cas%czsnmgigﬁasﬁ@rlaaép&gé@ er_eqeaagét eﬂomew@rt‘g‘h&unqt@@?o be used as
the position of dﬁ&%! Eléﬁ;gﬂéént bﬂftlférﬂmfti:pﬁ%fg{t {‘SfingﬁPch}%Fa% ttels BRIy D€

determ ned based on't Intensity of received sign peci fically, if

si gnal s emi lid #raréd @Nspade) whadeisignaldfransidioted filohaadjndeht earsmitters cactotde, t he

data of which signal intensity is the highest anong these nay be used for
di spl ayi ng teRaived32 By way of example, in an area 1140, signals emitted from indoor transmitters

1110 and 1120 can both be received.  Similarly, in an area 1150, positioning signals
15 emitted from indoor transmitters 1120 and 1130 can both be received.

Therefore, assuming that positional information providing apparatus 1160 in
accordance with the present invention is at a position shown in Fig. 11, the positional
information providing apparatus 1160 can obtain data representing the position of
attachment of indoor transmitter 1110 included in the signal emitted from indoor

20 transmitter 1110 as the position of positional information providing apparatus 1160.
Thereafter, when the user of positional information providing apparatus 1160 moves to
a position corresponding to area 1140, for example, the positional information providing
apparatus 1160 can also receive the signal emitted by indoor transmitter 1120, in
addition to the signal from indoor transmitter 1110. In that case, positional data

25 included in which signal is to be used as the position of positional information providing
apparatus 1160 may be determined based on the intensity of received signals.
Specifically, if signals emitted from a plurality of indoor transmitters are received, the

data of which signal intensity is the highest among these may be used for displaying the
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positional information. If the signals have the sanme intensity, arithnetic
sumof data included in the signals nmay be derived and used as the position
of positional information providing apparatus 1160. As descri bed above, by
the positional information providing apparatus 1160 in 5 accordance with

t he present enbodi ment, even when a plurality of signals for positioning
are received indoors, an em ssion source of any of the signals can be
specified, and therefore, the position of em ssion source, that is, the
position of the transmtter installed indoors, can be specified. Here,
"indoors" is not limted to the inside of a building or other construction,
10 and it neans any place where the radio wave emtted froma GPS satellite
cannot be positiehalédforntitioh. plfahesignalyhiveahe sieneingmsity) drithadetic gumafidaial r oad
vehicle. <Third Enbodinment> In the follow ng, a third enmbodi nent of the

present i nvBfededrin he 5gn3ls repycherdepued andryred gs thernasitian of Restional EeMBHBY | di ng

apparat us i r e\ the present 15 enbodinent is different fromthe
enbodi nment ﬁgggﬁlgiagéﬁ&%\({)@%&i n that rather than specifying the position

based on the datgs ddefisedadole) by e poriRmal hformanor pKidiradppalatls 116dent i fyi ng
the transmtter is transmtted to an apparatus providing information rel ated

to the treacsoidancsrwithsthe phesentpobiodineans | evemvbemaplusality afisipealofor ai ned. Fig. 12

shows a nmanner. how t he posjtional informtion ovi di.ng, apparatus in 20
e oo dance TRRIIIPR2S feREt i S e ey Seh At o ot ISR AR b8 it o rat 1+ on

providing Q&ﬁé&%ﬁ&tﬂﬁ%f&ﬂép{hggi%ﬁﬁiSH’ of EMssiBX SHRLE thaAASs, PN skl f the! ephone

1200. Portable telephone 12 can recelve a positioning signal emtted by
an i ndoor ttransitier irstallé@ idoors) cehderspecifiedm tter 1210 i s connected to the
Internet 1220. Internet 1220 is connected L to_an infor rraéi on provjding

server 1230 t hatHe&n OO denptiingtadee itbninside of & guiding eragioser PISTYAREM t t er
commuby cat | B0 PR b7 pbT SnEEMAERLRCVES, GntEd ok OPSheAfed i, 1200
recei ves a mptgvnal Sith pRceshitay inEl0de a pround Mdlltda railldddvetiiéleobt ai ns a
transmtter ID for identifying indoor transmtter 1210 fromthe signal. -
33 <Third Embodiment>
In the following, a third embodiment of the present invention will be described.
The positional information providing apparatus in accordance with the present
15 embodiment is different from the embodiments described above in that rather than
specifying the position based on the data included in the indoor transmitter, data for
identifying the transmitter is transmitted to an apparatus providing information related to
the transmitter, so that positional information can be obtained.
Fig. 12 shows a manner how the positional information providing apparatus in
20 accordance with the present embodiment is used. The positional information providing
apparatus is implemented, for example, as a portable telephone 1200. Portable
telephone 1200 can receive a positioning signal emitted by an indoor transmitter 1210.
Indoor transmitter 1210 is connected to the Internet 1220. Internet 1220 is connected
to an information providing server 1230 that can provide information related to indoor
25 transmitter 1210. Internet 1220 is also connected to a base station 1240 for
communication with portable telephone 1200.

When portable telephone 1200 receives a signal emitted by indoor transmitter

1210, it obtains a transmitter ID for identifying indoor transmitter 1210 from the signal.

-33 -



The transmtter 1D, for exanple, corresponds to the PRN-1D descri bed above.
Portabl e tel ephone 1200 transmts the transmtter ID (optionally wth the
PRN-1D) to information providing server 1230. Specifically, portable

t el ephone 1200 starts communication with base station 1240, and transmits a
packet data including the 5 obtained transmtter ID to information providing
server 1230. Recognizing the transmtter ID, information providing server
1230 nakes a reference to a database related to the transmtter ID, and
reads positional data related to the ID. Wen information providing server
1230 transmts the data to base station 1240, base station 1240 emts that
data. Portable tel ephone 1200 detects arrival of the 10 data, and in
accordance .t i t] X el ephone

1300, ot ai e PrimBleP Y5, 89 SRS oMthdl RN ID RRRBERC! PO 15
the struct @tabfe tpleplicnel 1200 elagghientte frdRdnined ID (ptiodgRoritibetd PRIN-ID) b3 is a

bl ock di agram showi ng a hardware configuration of portable telephone 1200.
Port abl e t en@snatien providingservgt é230an Spacifealy. natable glepberaul?0ftarsn 15 devi ce

71302, a CPU _1310. an operatiqn.bu n._1320 C ra.l34 fl.ash nenory
T34, an rATTSRic RO s e AT 3 Mhd 400, TS e

_ processi ng &itiifdt frankdifttbr ID tBliFOARIRADrdAdidg sérveEPERger 1374, a display 1350,

.an LED (Light Emtting Di ode) 1376, a data comrunication IF 1378, and a

vi brator 1384, aRécogaizimgtthe waismitterdPnafomuitivo peaiding sdmeer. 1220 makes gnal

received by antenna 1308 is transferred to U 1310, by co ication device

1302, CPU ITS0eTE dna faiaase ﬁ%‘a@aéﬁh the trapsstes gs?ft_lj’rféﬁdsp%éﬁ@gg? Cﬁ&f féfaFeé‘L}Pt 1370.

Voi ce sign oc ¢ i i : I, fj L processi ng
Nafhe PH! ag&ﬁﬁ%\ ﬁ'&oﬁhe{tfog ptr%\ilgﬁzg s&%@xcfﬁ&%%ra%sﬂ@ﬁ% dafted b%beQ%’tlﬂl

on the signal, ransm processed signa speaker . Based on

t he signal , 1249pbak efatids 1244@erhipd/that ¥4da C EPoredbldMeleh BERoI?e0 Uikt sragieil YEthea
speech to portable tel ephone 1200, and outputs a signal corresgonding to
t he spOken dasd @ad iacgerdaacesyvijh albroy drgeepsr #itpndiyrtbe hser pEportablgteleplionm t he

signal, voi si gnal  .processi Ci r.cui 370 executes a predefined signal
processi ng ﬁgp’8@ﬂWﬁHﬁﬁ§Pﬁ@ﬂfggﬁH“Wﬁﬁ%taﬁ%s the processed signal to CPU
1310. CPU -34  Here, referring to Fig. 13, the structure of portable telephone 1200 will be

described. Fig. 13 is a block diagram showing a hardware configuration of portable
telephone 1200. Portable telephone 1200 includes an antenna 1308, a communication

15 device 1302, a CPU 1310, an operation button 1320, a camera 1340, a flash memory
1344, an RAM 1346, a data ROM 1348, a memory card drive 1380, a voice signal
processing circuit 1370, a microphone 1372, a speaker 1374, a display 1350, an LED
(Light Emitting Diode) 1376, a data communication IF 1378, and a vibrator 1384, all
electrically connected to each other.

20 A signal received by antenna 1308 is transferred to CPU 1310 by communication
device 1302. CPU 1310 transfers the signal to voice signal processing circuit 1370.
Voice signal processing circuit 1370 executes a predefined signal processing on the
signal, and transmits the processed signal to speaker 1374. Based on the signal,
speaker 1374 outputs voice.

25 Microphone 1372 receives a speech to portable telephone 1200, and outputs a
signal corresponding to the spoken voice to voice signal processing circuit 1370.
Based on the signal, voice signal processing circuit 1370 executes a predefined signal

processing for communication, and transmits the processed signal to CPU 1310. CPU
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1310 converts the signal to data for transm ssion, and transmts the data to
communi cati on device 1302. When communi cati on device 1302 emts the signal

t hrough antenna 1308, base station 1240 receives the signal. Flash nmenory
1344 stores data sent from CPU 1310. CPU 1310 reads data 5 stored in flash
menory 1344, and executes predefined processes using the data. RAM 1346
tenporarily stores data generated by CPU 1310, based on an operation on
operation button 1320. Data ROM 1348 stores data or programfor causing
portabl e tel ephone 1200 to execute a predeterm ned operation. CPU 1310

reads the data or program from data ROM 1348, and causes portable tel ephone
1200 to 10 execute the predeterm ned process. Menory card drive 1380

recei ves a npimeohvens thekihdl tocracefdr trimnetsion, MedBaysniarte dithve 1380 reads
data stored in nenory card 1382, and transmts the data to CPU 1310. Menory

card drive feBOupchiasdavire 1d82a WhepcemmupisptamieyBEd 303 emits thet 98n8t or age ar ea

ensured in nor ard .15 Voi signal processing circuit 1370
_executes a 3‘58%%*}51%“%8}?3&@%?5? gﬁtéoéldﬁggrre%‘be _ ?1%_ ion such as descri bed
-above. CPU 1310 @ngh ¥Rhioey $34NAbrePHAE S&RIAG CPICHID. EPTD1MYrel daps Med

integrally. Based on the data output from CPU 1310, display 1350 displays an
.image Sdefi nwdedop flabfemdmbry. 1 Fdr arekexepites prefiefiried phocesses uying Bedlags. or es dat a

“(for exanple, 2 or accessin o infornpti royi di ng server 1230,
(i Spil oy 1550" di SRANIL 3¢ e pers st Peme b ae BRI astbedh 1 gt
emtting o i : [ I le, if
CED 1376 | & Basupf QR BPERST iR 198! DR I A o o B e tat

i ncl uded i n chisingspoytable teleplponie 1200 &iechttAPeddteDideidperaonenCPy 131ght in a
color related to the data. A cable for data communication is attached to

dat a comuniread thsfataor prpgram framsdatadkivhi 348 peshcausesippripbiertglephaned 280 & gnal
out putld‘ rOme%&gﬁ%%réd%téﬂﬁgﬁﬁpdc‘éss Alternatively, data communication IF
S da

1378 transm a‘recelve romthe cable to -35
Memory card drive 1380 receives a memory card 1382 loaded thereto.

Memory card drive 1380 reads data stored in memory card 1382, and transmits the data
to CPU 1310. Memory card drive 1380 writes the data output from CPU 1310to a
data storage area ensured in memory card 1382.
15 Voice signal processing circuit 1370 executes a process on a signal used for
communication such as described above. CPU 1310 and voice signal processing circuit
1370 may be formed integrally.
Based on the data output from CPU 1310, display 1350 displays an image
defined by the data. For example, if flash memory 1344 stores data (for example,
20 URL) for accessing to information providing server 1230, display 1350 displays the
URL.
LED 1376 realizes a predetermined light emitting operation based on a signal
from CPU 1310. By way of example, if LED 1376 is capable of displaying a plurality
of colors, based on the data included in the signal output from CPU 1310, LED 1376
25 emits light in a color related to the data.
A cable for data communication is attached to data communication IF 1378.
Data communication IF 1378 transmits a signal output from CPU 1310 to the cable.

Alternatively, data communication IF 1378 transmits data received from the cable to
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CPU 1310. Vibrator 1384 oscillates at a predeterm ned frequency based on the
signal output from CPU 1310. Basic operation of portable tel ephone 1200 can
be readily understood by a person skilled in the art, and therefore,
detail ed description thereof will 5 not be repeated here. Referring to Fig.
14, a specific configuration of information providing server 1230 wll be
described. Fig. 14 is a block diagramrepresenting a hardware configuration
of information providing server 1230. Information providing server 1230 is
i npl enented, for exanple, by a well-known conputer system 10 Information
provi di ng server 1230 includes, as main hardware, a CPU 1410, a nouse 1420
and a keyboard 1430 for receiving inputs of instructions froma user of

i nformati onpgoiydi ng server 1230, an RAM 1440 tenporarily storing data
generated by an execution of a programby CPU 1410 or data input through
nmouse 1420 or keyhimragod 1384 342iilageshaa b Predieskmingd Greghiancy based onahgsg@aioutput of
data in non-volatile manner, a CD 15 ROM (Conpact Di sk-Read Only Menory)
drive 1460, fameRtl810.14Besic epsgation Qf@ﬁﬁﬁﬁhlieéﬁﬁli*&‘ie 120G gancpe reprdilye har dvvar e

Foaden To cLgeRfarBYA B8 SRRl ROEE A nelEl A abe MRS 1 ng

. the infsor mahbobe Rp&utédhdre server 1230 is realized by the hardware and
-sof tware executed by CPU 1410. The 20 software nmay be stored in advance in
hard di sk 1450. qufeemmgmmel% atspesifyofanfigreation pf inbymetion pvidingaserer a
recordi ng d di,stributed as a

program prggg%(jt’JWﬂ %'ISWS%%\%FO\AI ?Fgoglgélfa}gg@%kﬁ BEASPH s a

downl oadabl %onﬂgﬁ%roamfmmﬁh%n%@%?g kervBf prygat !lﬁﬂrri%{tfbwdi'@ﬁdlﬁ% Raeet edot o the
Internet. The software is read ROM drive 1460 or other data reading

devi ce fromsinplaianted, R6 exanpﬂed)ymgwaliaﬁnmwn computenspisteaded t hr ough
Cof twele i 5 1 ead (HPBTHSARIOHIER SaH50| B HUisEATTan R OGISA&TY AN 1 or m of
an execut ablyg, L P AR I kFoMrd 4450 bttt inpiR St ikauldlns ARPILETor - 36
information providing server 1230, an RAM 1440 temporarily storing data generated by
an execution of a program by CPU 1410 or data input through mouse 1420 or keyboard
1430, a hard disk 1450 storing a large amount of data in non-volatile manner, a CD-
15 ROM (Compact Disk-Read Only Memory) drive 1460, a monitor 1480, and a
communication IF 1470. These hardware components are connected to each other by
adatabus. A CD-ROM 1462 is loaded to CD-ROM drive 1460.
The process in the computer system implementing the information providing
server 1230 is realized by the hardware and software executed by CPU 1410. The
20 software may be stored in advance in hard disk 1450. Alternatively, the software may
be stored in a data recording medium such as CD-ROM 1460 or the like, and distributed
as a program product.  Alternatively, the software may be provided as a downloadable
program product by other information provider connected to the Internet. The
software 1s read by CD-ROM drive 1460 or other data reading device from the data
25 recording medium, or downloaded through communication IF 1470, and temporarily
stored in hard disk 1450. The software is read from hard disk 1450 by CPU 1410, and
stored in the form of an executable program in RAM 1440. CPU 1410 executes the

program.
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The hardware of conputer systeminplenenting the information providing
server 1230 shown in Fig. 14 is a common one. Therefore, essential portions
of information providing server 1230 in accordance with the present
invention may be the software stored in RAM 1440, hard di sk 1450, CD- ROM
1462 or other data recording 5 nedium or the software downl oadabl e t hrough
the network. The hardware operation of the conputer systemis well known.
Therefore, detail ed description thereof will not be repeated. The recording
mediumis not limted to CD-ROM 1462, hard di sk 1450 and the 1|ike described
above, and it may be a nmediumthat can carry the programin a fixed 10
manner, such as a nagnetic tape, cassette tape, optical disk (MO (Magnetic

Optical Di sk)/ Mbhé Mraivafd GFebmipiier 6fdtedh indpledeitiatthd Rfddmadidn provitlings
(Integrated Grcuit) card (including a rrermrg card) an optical card, or a

seni conduct éarverel?aP yhowie inddig nift ia 2 camsionRoR poatmsw f1 ash ROVI

The program her e Jncludes not t he ogr a irectl cut abl.e
15°1510 b Idiiamanh Bralite Rfterdaad in o B %e%‘aﬂteevrs:%a UnvEeE ety <

- program or s&meir¥RiceEl larmwamo%fr@mskngs@ CCIEJIQDMl%ZtJﬂ%ﬂQ@HQtaSrEEdﬂ&B re of

i nformation providing server 1230 wi | be described. Fig. 15 schemalically
, shows a nmanmediupwr thesofiaare dsvEoaiabld thnmuglatmt mdtwedrk. 1456 handsace @%&1011450
-includes are 1510 to 1550, for, storing, data No. for ntlfyl ng
data recor dOLISCREPHIST RSt ifi el WSy gfhgfeéqréofqtﬁﬁgﬁe%p@an fheiepf w W ho
transmtter é;% identifying a transmtter emtting the positioning signa
is stored in ‘_jL520. Data (coordi nate values) representing the | ocation

where the t rans rnhé te@brdigg mpdital ib aek limsital torGDLROMaKE, Hab3disk By Stvand 1he
exanple, the data is stored every tine a transmtter is installed, in hard
di sk 1450. Bke é@séandcabﬁawnéﬂt mayebemmediymahat-gan sarms theepregrama atfashs m tter is

R L N N
R T e e D S R
stored in al(leeluglﬁg(a memcsg card), an optical card, or a semiconductor memory including a
mask ROM, EPROM, EEPROM, and a flash ROM.
The program here includes not only the program directly executable by CPU

15 1410 but also a program in the form of a source code, a compressed program or
encrypted program.

Referring to Fig. 15, the data structure of information providing server 1230 will
be described.  Fig. 15 schematically shows a manner how the data is stored in hard disk
1450. Hard disk 1450 includes areas 1510 to 1550 for storing data.

20 Record No. for identifying data record stored in hard disk 1450 is stored in an
area 1510. A transmitter ID for identifying a transmitter emitting the positioning signal
1s stored in area 1520. Data (coordinate values) representing the location where the
transmitter is installed is stored in area 1530. By way of example, the data is stored
every time a transmitter is installed, in hard disk 1450. A specific name of the

25 installation site of the transmitter is stored in an area 1540. The data is used to enable
recognition by an administrator managing the data stored in hard disk 1450 (or service
provider providing positional information using information providing server 1230).

Data representing an address where the transmitter is installed is stored in area 1550.
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The data is also used by the admnistrator, simlar to the data stored in
area 1540. The positional information of the transmtter is provided by

i nformation providing server 1230 in the foll ow ng nmanner. Portable

t el ephone 1200 generates a packet data requesting positional information
(hereinafter referred to as a "request"), 5 using transmtter ID and data
(URL and the like) for accessing to information providing server 1230
obt ai ned based on the result of determ nation of PRN-1D. Portable telephone
1200 transmts the request to base station 1240. The transmission is
realized by known comruni cation processing. Receiving the request, base
station 1240 transfers it to information providing server 1240. 10

bbt ai e t ho TPF B3t it SR BY egiironsitaas siulef (Rl Gh fomad wke IERE i ok 1450
Speci fi cally, CPehdd@idar hirHhrién BPE HaRhiBtPRITSVAQ BERroigidier Lhe

obtained transmtter ID natches a transmtter stored in area 1520. As a

result of nptoyidingpservet 123hmrtbe falofxangwamer.r aPemdtid eleph@net 1240 gentretees t he

-transmtter ID included jn the data 15 trapnsmtied from portabl e tel ephone
1200, CPU 183%et @é%léeqé%ﬁn&ipﬁélflénax}é}%ﬁ@%&t'@é}?&‘demi@%ﬁ&ﬂé e ep ?féq‘f‘ﬁ%i

S nfor i onutils AMERIP! M ARG LRI fof odeSitt & Bbrhiop BRI
address of pawéralaie obelribasd chafe résalt b detdmhidaticVofRRNID. cPorthleat e val ues,

to generate packet data. CPU 1410 transmts the packet data to base station
1240, t hr oudfephone b2RA irinsmits the requestitphasReteben i 249 t Hheprakmissigisgealized

transmtted, by informati.on. providi.n rver._ 1230 base stati 240 emts
the packet  BRK0BS Ui mitrate RieRinai™F Repe B B3 o on 1240
may Store tlandes ity dtonaalontpréaling 38der et i Me of reception in a non-

vol atil e storage (such as a hard disk). This |eaves history of obtaining
posi tildnal 25 i nidomedtioopramiding eerverek236fdetrotstiratxiption of theireqestl 2 GPU Akt

oo eI S b sl A G e o 201
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transmitter ID matches a transmitter ID stored in area 1520.  As a result of matching, if
there is found a transmitter ID that matches the transmitter ID included in the data
15 transmitted from portable telephone 1200, CPU 1410 reads coordinate values (area
1530) related to the transmitter ID, and generates a packet data for returning the
positional information to portable telephone 1200.  Specifically, CPU 1410 adds an
address of portable telephone 1200 to the data having the coordinate values, to generate
packet data. CPU 1410 transmits the packet data to base station 1240, through
20 communication IF 1470,
Receiving the packet data transmitted by information providing server 1230,
base station 1240 emits the packet data based on the address included in the data.
Base station 1240 may store the received packet data and the time of reception in a non-
volatile storage (such as a hard disk). This leaves history of obtaining positional
25 information by the user of portable telephone 1200, and therefore, the path of movement
of the user can be tracked.
When portable telephone 1200 is within reach of radio wave from base station

1240, it receives the packet data emitted by base station 1240. When the user of
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portabl e tel ephone 1200 executes a predefined operation (such as an
operation for browsing an electronic mail) for browsing the received data,
di splay 1350 displays the coordinate values of the transmitter. Thus, it is
possi ble for the user to know the approxinmate position. By this approach,

it becones unnecessary for registering 5 beforehand coordi nate val ues of
each of the transmtters installed indoors. Thus, the installation site of
the transmitter can nore flexibly be changed. As described above, according
to the positional information providing systemin accordance with the
present enbodi nent, the signal emtted froma transmtter provided on the
ground has to include only the data (transmtter ID) for identifying the

transmtterporiddle t@le?h@@rmo eRERVds predéfined @Qéiaﬁwﬁaéh AN pRBtioR forof t he
transmitter, the data is stored in relation to the positional infornmation.

Port abl e t ebropisimgen ER0Gohiamutl) Gribnowaisg the rpesvedidatealdisplay d8 Hhdisplaysphovi di ng

apparatus obtai.ns th ositional. infqrmation by rapsmtti t he

L1 ansm t t er CqatnEe v RBeL e franstpitr d?%svblswéﬁblatfwetﬁﬁwr &t Eﬁ%@?edi ng

Jinformation, J.t.:i Ss : ] .2l osi tional
i nformati ona%# 6“&@#&?’??3@%@% gﬁzg??%@éft;& ‘éc%ﬁ% t Ee(?eg%gg}? T ‘ge‘Q‘S" Sition of

_inst al bat i obefofehiiecdofdinggivhlues oftaath ofwhgittayisheteesiasiged.indoves. erithod) thient s as
- have been described here are nmere exanples _and should not be interpreted as
restricti velnstihaionsdp of die transmpstes semmorerfaxifly bechapgetbt er mi ned by each of

the clains with ropti at,e considerati.pon_of..the. itten desgription_of the
20 enbodinent s ang SEntped aovoREe b aREe GivonintimafiEh poiRdg Shiefln
equi val ent  h@ordafi€e witRHGUAERHt bfibddiBert! fehanal MaHed RoMa AiBkittABrddided The

positional information providing aBparatus I n accordance with the present
i nventi on i en gegroeabhas to inchudgontyhe data diransimitter I fomidentifigng thei transmitter

nctign. aperLoble, iaa RosLuom G el ROLLEble Hon Lori g
e e LGRS B LGS LAttt 47 |
appar at uses posifséhal information providing apparatus obtains the positional information by
transmitting the transmitter ID to the server. According to such a method of providing
information, it is unnecessary to have the transmitter hold the positional information of
15 the transmiutter itself, and therefore, the position of installation of the transmitter can
easily be changed.

The embodiments as have been described here are mere examples and should not
be interpreted as restrictive. The scope of the present invention is determined by each
of the claims with appropriate consideration of the written description of the

20 embodiments and embraces modifications within the meaning of, and equivalent to, the
languages in the claims.
INDUSTRIAL APPLICABILITY

The positional information providing apparatus in accordance with the present

invention is applicable to a portable telephone having the positioning function, a portable

25 positioning terminal, a portable monitoring terminal or other terminal capable of
receiving a positional signal.  Further, the transmitter in accordance with the present
invention is applicable to a transmitter installed indoors or other transmitting

apparatuses.
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CLAIM5 1. A positional information providing systemfor providing
positional information, conprising: 5 a transmtter (200-1), said
transmtter including a storage unit (240) storing positional data for
specifying a location where said transmtter is installed, a generating
unit (210) generating a first positioning signal having said positional
data as a spread spectrumsignal, and 10 a transmtting unit (292)
transmtting said spread spectrumsignal; and a positional information
provi di ng apparatus (100), said positional information providing apparatus
including a receiving unit (402) receiving the spread spectrumsignal, a
storage unit (420) storing a code pattern related to said first positioning
15 signal, a specifying unit (412) spenA$g, based on the code pattern
stored in said storage, a code pattern corresponding to the spread spectrum
signal received by said receiving unit, a determning unit (316)

determ ni ng whet her ,said. firs gsi tioning signal 20..has been .recei ved or
not, based on a igﬁ‘a‘fosg@%ldﬁttpgﬁ%tt?ntﬂyo‘(l‘gi“géy?t%@?Qrowgv‘géﬁgtpé)tsﬁmn%lpeci fied by
sai d speci f yifBGnabh! confftisPBt @i ni ng unit (430) obtaining said positional data
fromsaid denodul ated signal when said first positioning signal has been
‘recei véd, and anacuhpoitteu(?o0-1)4se) transtmpttdrtinehgdinhe positional data obtai ned
-by said 25 obtaining unit. 2. The positionpal jipformation prqviding system
according to claim 1, 2R/HER&S Yt ééﬁ%cﬁt?ri‘%ﬁosﬁwﬁlt‘r {Oﬁép%‘i‘ ‘t‘?glaqﬂ%t"é‘of‘he same

(ormt 2, kol pReaMA pERuAEnI 10 40 o gral em (o0 by o satelly e
pl ace of a navi gati onarges&aie ﬁnmcazwd)eébnbfatiagiadirs@@@iﬁdningsighhldﬂi/img said
positional data as a spread spectrum signal, and
10 a transmitting unit (292) transmitting said spread spectrum signal; and
a positional information providing apparatus (100), said positional information
providing apparatus including
a receiving unit (402) receiving the spread spectrum signal,
a storage unit (420) storing a code pattern related to said first positioning
15 signal,

a specifying unit (412) specifying, based on the code pattern stored in
said storage, a code pattern corresponding to the spread spectrum signal received by
said receiving unit,

a determining unit (316) determining whether said first positioning signal

20 has been received or not, based on a signal demodulated by using the code pattern
specified by said specifying unit,

an obtaining unit (430) obtaining said positional data from said
demodulated signal when said first positioning signal has been received, and

an output unit (440) outputting the positional data obtained by said

25 obtaining unit.

2. The positional information providing system according to claim 1, wherein

said first positioning signal has the same format as that of a second positioning
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signal; and said positional information providing apparatus further stores,
in said storage 5 unit, a code pattern of each of said second positioning
signals, and includes a calculating wunit calculating a position of said
positional information providing apparatus based on each said navigation
message when a plurality of said second positioning signals are received.
10 3. The positional information providing systemaccording to claiml,
wherein said coded positional signal has a central frequency of 1574.42
MHz, and the spreading frequency of said positioning signal is 1.023 Miz.
4. A positional information providing apparatus (100) for providing
positional 15 information, conprising: a receiving unit (402) receiving a
spread spectignairemitigdl a sateitotragmitning ta sighaDfor pootiomng, and adkidpasdidr n r el at ed
to a first posjtioning signal, said first pasitjoning signal being emtted
from a t rankaRtionaria8elact o6 aevigataenesoase inglded LR e

i ncl udi ng pg@arl.iag@al data for specifying the location; 20 a specifying unit
~(412) for speci’fying, based on a code pattern stored in said storage unit,

- a code pattern caidgsindiin®rmatidhgrosidirgeappanastiiuherstgegin st abreged by said
receiving unit; a determ ni ng uni.t (316) determ ning whether said first

. posi t i ®ni ngurit, grsafe patern peeash of sad sec@nd lpasBenipg sigpas, and ingludgeasdenliatingd by

*using a code.. tern speci.fi 0 Ld 2 Lfying unit: [ ni ng

ani £330y SHECHHE D ARG R S v i B BASE R Mt Bl a0 B nal nen
said first gRaishidavipsich disdgeRMfenBstr iR sHidtecHAD Rtiofiak Righalyatd  (440)
outputting the positional data obtained by said obtaining -41 unit, 5. The
posi tional festwedvati on providi ng apparatus according to claim4, wherein 5
said first positioning signal has the same format as that of a second
posi tioning

10 3. The positional information providing system according to claim 1, wherein

said coded positional signal has a central frequency of 1574.42 MHz, and the spreading
frequency of said positioning signal is 1.023 MHz.

4. A positional information providing apparatus (100) for providing positional

15 information, comprising:

a receiving unit (402) receiving a spread spectrum signal,

a storage unit (420) storing a code pattern related to a first positioning signal,
said first positioning signal being emitted from a transmitter installed at a location
specified in advance and including positional data for specifying the location,

20 a specifying unit (412) for specifying, based on a code pattern stored in said
storage unit, a code pattern corresponding to the spread spectrum signal received by
said receiving unit;

a determining unit (316) determining whether said first positioning signal has
been received, based on the signal demodulated by using a code pattern specified by said

25 specifying unit;

an obtaining unit (430) obtaining said positional data from said demodulated
signal when said first positioning signal has been received; and

an output unit (440) outputting the positional data obtained by said obtaining
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signal emtted by a satellite transmtting a signal for positioning, and

i ncludes said positional data in place of a navigation nessage included in
said second positioning signal; said positional information providing
apparatus further stores, in said storage 10 unit, a code pattern of each of
sai d second positioning signals emtted froma plurality of satellites,
said code pattern being different said satellite by satellite; and said
positional information providing apparatus further includes a cal cul ating
unit calculating a position of said positional information providing
apparatus based on each said navigation nessage when a plurality of said
second positioning signals are received. 15 6. The positional information
provi di ng a@plaratus according to claim4, wherein said receiving unit

recei ves each of said first positioning signals emtted from transmtters
each installed at each of a plurality of |ocations specified in advance; 20

sai d positional & nfpRdEdsitRihaPhfRymelicpraRia; §rafdéra!b5&6in%QUléfairﬁ ung a

.detecting unit detecting intensity of a signal received by said receiving

- unit; wherwheremai d obtaining unit specifies, anong said first positioning
signals, a first .pgsitioning si | of whigch said intensity is. the highest,
~and obbai ns posi TGN} PRCRITSET B e ST O A" Sbtiof AGacqLRSRIIBBBE | oni ng
“signal. 7. § ] ' i : oV B Y siBBRAL AnHSn @k ding to claim

4, wherei n;g%égggteg bg%ﬁa%%llg%g{a%'tngﬁiaﬁ%@ﬁiggrbig% g@n%’taafnonn r eprge%enti ng a

| ocat i on whpesitial dhta i glixenoftatrewightor medsagd mdudedinh saali sdcandtpositioningt i ncl udes

a display unit displaying the location where said transmtter is installed
based on sab@dnformation. 5 8. The positional information providing

apparatus accor dga@@pés?ti&laﬁfn%rﬁiation providing apparatus further stores, in said storage
10 unit, a code pattern of each of said second positioning signals emitted from a plurality of
satellites, said code pattern being different said satellite by satellite; and
said positional information providing apparatus further includes a calculating unit
calculating a position of said positional information providing apparatus based on each
said navigation message when a plurality of said second positioning signals are received.
15
6. The positional information providing apparatus according to claim 4,
wherein
said receiving unit receives each of said first positioning signals emitted from
transmitters each installed at each of a plurality of locations specified in advance;
20 said positional information providing apparatus further comprising
a detecting unit detecting intensity of a signal received by said receiving unit,
wherein
said obtaining unit specifies, among said first positioning signals, a first
positioning signal of which said intensity is the highest, and obtains positional data

25 included in the specified first positioning signal.

7. The positional information providing apparatus according to claim 4,

wherein
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wherein said positional data includes an identification data for identifying
said transmtter; said positional information providi ng apparatus
conprising: 10 a transmitting unit transmtting, when said first positioning
signal is received, said identification data and a transm ssion request for
positional information of said transmtter through a comrunication line, to
a server that provides positional information in response to an external
request, said positional information and said identification data being
stored in relation to each other in said server; and 15 an input unit
receiving an input of said positional information transmtted by said

server in response to said transnission request through said conmunication
line; wherein s%l@%ﬁt%‘@ltda%mﬁluij%dpﬁ?%%“% @P%eﬁ?fﬁylg@r{%a“%ﬁ”hﬂfes%!dayl ng said
posi ti onal 2 . The positional information providing

appar at us a%%nc%r lﬁmalkfd Qn conprising any of a portable tel ephone, a

portabl e infor WBéaid)éhtb@trdﬁtﬂﬂdlude@ ampla@bin& dxi}ﬁ@i@ tpeidgtidPRAéelsiig, and a
positioning systeminstalled in a vehicle, he positional information

provi di ng aispsmattarss msteleddiased omsaid mformation25 wherein said transnitter is
connecged to a clock device outputting tine information, a positioning
signal “output fromsaid transmtter including tinme data representing tine

synchroni zed wi t§ tTEE,Qftiondl iffofhftdh HEVidGR; appér%tu%aalc@oremglté tamgl, i nformation
provi di ng apparatus further conprising: a clock unit keéping time and

out put ti ng whereini nf or mati on; and a callbratlng uni t callbratlng time of said

O D o e i AL SARerAY ol TR IFOBRSN | i o
appar at us accor dgar}g% ﬂl(ﬁlaﬁhfgréatlor[)[%}{oe g{g@g flsdo nsfﬁ stor age unit storing

attribute data representing attri posi |on
10 a transmitting unit transmitting, when said first positioning s1gnal is received,

said identification data and a transmission request for positional information of said
transmitter through a communication line, to a server that provides positional
information in response to an external request, said positional information and said
identification data being stored in relation to each other in said server; and

15 an input unit receiving an input of said positional information transmitted by said
server in response to said transmission request through said communication line;
wherein

said output unit includes a display unit for displaying said positional information.

20 9. The positional information providing apparatus according to claim 4,
comprising any of a portable telephone, a portable information terminal, a portable

positioning apparatus, and a positioning system installed in a vehicle.

10. The positional information providing apparatus according to claim 4,
25 wherein
said transmitter is connected to a clock device outputting time information, a
positioning signal output from said transmitter including time data representing time

synchronized with time of said clock device;
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information providing apparatus; 10 a requesting unit transmtting a request
for distributing information in accordance with said attribute data, to an
i nformation providing apparatus capable of transmtting information in
accordance with said attribute data based on a request; and an input unit
receiving an input of said information transmtted by said information
provi di ng apparatus based on said distribution request; wherein 15 said
output unit includes a display unit for displaying said information. 12. A
transmtter, conprising: a storage unit storing positional data for
specifying a location where said transmtter is installed; 20 a generating
unit generating a signal having said positional data as a spread spectrum
signal; and a t raiddesitiond gnfomationpaedding rpprgawa furthep eemprisigect r um si gnal .

13. The transmitt el ace rdi.ng.to clai 5 sai.d generating unit
generates a si gfdi occ.'ﬁunftﬁ(@eglﬂgrgmf&i“ﬂﬂf’{géit'r{glwté{?e orglaﬁf.’)%lap foning  si gnal

emtted by a Sata@ahbﬂaﬁ%ﬁf‘@dﬁb?aﬁh?@inﬁ Stsid@lodkQitHRSdd! dOME fthe dafa Sai d spread
_ spectrum signal. -44 [received by the International Bureau

on July 30,inchoid i 8@. [@FitiOTNE sighal redeneaddydpidxeposing uahal i nf or mat i on
provi%%ng system capabl e of 5 providing positional information using first
- positi*oning signals as spread spectrum signals froma plurality of

" satellites, conpni sitg go?ﬂoﬁal m&rmartlbﬁuﬁﬁg(’l&&%%%%)%QQS é@cnrcﬁ | @ daghopr

transmitter including Irst storage unit st orlng ositional data for
speci fyi ng farthe@caimpaisingwher e sai d i ndoor transmtter is installed, 10 a
generating unit (210) generating a second positioni si gnal haV|ng sai d
positional data 2%0Tage pribsarag ﬂmﬁwgagﬁpsen&%a@@%ﬁ%ﬁqmqsrstyne.lm t (292)

transnlttln%bgghg) 59@?@§B§b£uﬁn1s'gnal and

10 a requesting unit transmitting a request for distributing information in
accordance with said attribute data, to an information providing apparatus capable of
transmitting information in accordance with said attribute data based on a request; and

an input unit receiving an input of said information transmitted by said
information providing apparatus based on said distribution request; wherein

15 said output unit includes a display unit for displaying said information.

12. A transmitter, comprising;
a storage unit storing positional data for specifying a location where said
transmitter is installed;
20 a generating unit generating a signal having said positional data as a spread
spectrum signal; and

a transmitting unit transmitting said spread spectrum signal.

13. The transmitter according to claim 12, wherein
25 said generating unit generates a signal of the same format as that of a positioning
signal emitted by a satellite transmitting a signal for positioning, as said spread spectrum

signal.
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a positional information providing apparatus (100), said positional
information providing apparatus including 15 a receiving unit (402)
receiving the spread spectrum signal, a second storage unit (420) storing
code patterns related to said first and second positioning signals, a
speci fying unit (412) specifying, based on the code pattern stored in said
second storage, a code pattern corresponding to the spread spectrum signal
20 received by said receiving unit, a determning unit (316) determ ning
whi ch of said first and second positioning signals has been received, based
on a signal obtained by denodul ati on using the code pattern specified by
said specifying unit, a positional information calculating unit (430)

cal cul ating positional 25 infor AMENDBD €LAIMSsi ti onal information
provi di ng appar at ugeddyedWytth b intgrratioh iCBs®au de gaydoem(3oloe.ordsul t of sai d
determ nation, and an output unit (440) outputting the positional
information derived by said positional information calculating unit;

~wherein -40- AME DE{I;I%II@% ( ; X Idin [ ion

. cal cul ati ng unitmgb al ns ggiéﬁggg%ﬁyéﬁgpﬁggﬁy&??ggkggggm<§§gﬁg§ﬁobtained by
denodulbat i oprovwdirenpasiticthalsiefoomaltigrossirtg finsi papitiininpadigratsan spietd egecbym sai d
-indoor transm ttgr is received, and cal culates said positional information
- based on ea&B8nal frem;aplwalitynfisatgllitss, CUPRIANE 5 spectrum signal s when a

I it f i i |t 1 oRg j: . | . 2. (Amended) Th
pLural 1) 216y WSS PRGOS, BB PR oE . (ATETISO) The

positional informatioa ﬁ@s’ﬂs@dtg’kﬂnﬁt@(%@i stordipl Fasitfonaladath fo@spdcifpingla leatian from
sai d signal obtained by denodul ati on when sai d second positional signal 10
transmi t t ed Whgresaisjingpas teapittengoestaliedansmitter is received. 3. (Anended)

T PR onel | o Tt o0 YRS SERRT AR e S e ML
positional data as a spread spectrum signal, and

a transmitting unit (292) transmitting said spread spectrum signal; and

a positional information providing apparatus (100), said positional information
providing apparatus including
15 a receiving unit (402) receiving the spread spectrum signal,

a second storage unit (420) storing code patterns related to said first and
second positioning signals,

a specifying unit (412) specifying, based on the code pattern stored in
said second storage, a code pattern corresponding to the spread spectrum signal

20 received by said receiving unit,

a determining unit (316) determining which of said first and second
positioning signals has been received, based on a signal obtained by demodulation using
the code pattern specified by said specifying unit,

a positional information calculating unit (430) calculating positional

25 information of said positional information providing apparatus by switching a process
dependent on the result of said determination, and

an output unit (440) outputting the positional information derived by said

positional information calculating unit; wherein
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time information included in said first positioning signal fromsaid
satellite is independent 15 fromtinme kept by a second clock device in said
i ndoor transmtter. 4. (Anended) The positional information providing system
according to claim1, wherein said second positioning signal has a fornmat
common to that of said first 20 positioning signal and includes said
positional data in place of a navigation nessage included in said first
positioning signal; and said positional information calculating unit of said
positional information providing apparatus includes a calculating unit
calculating a position of said positional information providing apparatus
based on each said navigation nessage when a plurality 25 of said first

posi tioni ng si gnadis pasigorabitédracion dalcldtirnaitdybtaitesapibpositiomabdata frbmrsait i on
provi ding system according to claim1l, wherein -41 AMENDED SHEET ( ARTI CLE
19) said pos§iend ohtainegdydemodulation, ayhea stidpecandinesitiphge sigaaltransmised %i d i ndoor
transmtter _.solel id i11ional data, and said output unit outputs
sai d positi8%%@“@8?8?%%§€%H5gggyggéngoler fromsaid positional data as an

i mage representi BgcdlateBaRd bEGHiRASinfdrR1ALEn Basel HARBELSH sailRumARS/ dfisprrad
i nformation providing apparatus according to claim1, wherein said

. posi tidnal dpactrummsignatbesheni a pleralityorrsaiid dastepositibuiog signals e rgeadvadd of  sai d
- indoor transmtter or data representing a |ocation where said indoor
transmitter is installed. 10 7. (Anrended) The positional information

providing systempacegdhdid) t The Gbsitibhat i %ﬂ?ﬁﬁ%h iflg SRE hodoRing!ty
i ncl udes a pl ural itg og co?relg orsl, sg}d p lur Irﬁ?d)l/l %?ﬁcorreloat?ﬁls provi ded
comon t o salainflj whéremndidyesiviodalpafirhattomi calpukatigg ahis obtaths @xid positiogpl data
correlatin

'nd from said signal obtained by demodulation when said second positional signal

10 transmitted by a single said indoor transmitter is received.

3. (Amended) The positional information providing system according to
claim 1, wherein time kept by a first clock device of each of said satellites for generating
time information included in said first positioning signal from said satellite is independent

15 from time kept by a second clock device in said indoor transmitter.

4. (Amended) The positional information providing system according to
claim 1, wherein

said second positioning signal has a format common to that of said first

20 positioning signal and includes said positional data in place of a navigation message

included in said first positioning signal; and

said positional information calculating unit of said positional information
providing apparatus includes a calculating unit calculating a position of said positional
information providing apparatus based on each said navigation message when a plurality

25 of said first positioning signals are received.

5. (Amended) The positional information providing system according to
claim 1, wherein
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15 process between said plurality of code patterns and said spread spectrum
signals in parallel to each other for specifying said code pattern; and said
positional information calculating unit switches said process in accordance
with the result of determ nation based on outputs fromsaid plurality of
correlators. 20 8. (Amended) The positional information providing system
according to claim1l, wherein said coded positional signal has central
frequency of 1575.42 MHz; and the spreadi ng frequency of said positioning
signal is 1.023 MHz. 25 9. (Anended) A positional information providing
apparatus (100) for providing positional information, using first
positioning signals as spread spectrum signals froma plurality of

satel | i tes and aaidqositiang deiatis dath dyeetlygndicatingi rositign oy said indegotransmiftetnsm t t er
installed at | oc ioq.s%%fifie i n advance and i ncl uding positional data
for -42- ANVE %ﬁﬁﬁ*‘?ﬂ %89 9) specifying said | ocation, conprising: a
receiving unit (4f%uthi @8t \buihtLsafPpRADNIARRLIMMHBEAGRRY soldlyFio §5¢ uni t
(420) storing code patterns related to said first and second positioning

si gnal s; 5 posiioedidata asgnumage epdeRdntingra reepeariet posigom code pattern
corresgonding to the spread spectrumsignal received by said receiving unit
based ®%n a code pattern stored in said storage; a determning unit (316)
det erm ni ng whi f b O i st . t1ni i . been
recel ved based on 4°ERRA)’ ShRpAREnETARRHARNbLEN: Mpu s A84RET 10
pattern spegaim €avhepeissiidipssiesial Jdtd hchided ¢ither Pestiinh@naluek bh i @bukdof

cal culating unit (430) .caFcuI ating positional information of said,.

posi ti onal Saiffipdorittiapsmitienof datm Eepagserting alocaionswhare Raid indgopirarsartierdependent
on the resuqu%f said determ nation; and an output unit (440) outputting

t he positi oR&fF %nformation derived by said 15 positional information

cal cui@ting unit; wherein

7. (Amended) The positional information providing system according to
claim 1, wherein
said specifying unit includes a plurality of correlators, said plurality of correlators
provided common to said first and second positioning signals and executing correlating
15 process between said plurality of code patterns and said spread spectrum signals in
parallel to each other for specifying said code pattern; and
said positional information calculating unit switches said process in accordance

with the result of determination based on outputs from said plurality of correlators.

20 8. (Amended) The positional information providing system according to
claim 1, wherein
said coded positional signal has central frequency of 1575.42 MHz; and
the spreading frequency of said positioning signal is 1.023 MHz.

25 9. (Amended) A positional information providing apparatus (100) for
providing positional information, using first positioning signals as spread spectrum
signals from a plurality of satellites and a second positioning signal emitted by an indoor
transmitter installed at a location specified in advance and including positional data for
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said positional information calculating unit obtains said positional data
fromsaid signal obtained by denodul ati on, when said second positioning
signal transmtted by said indoor transmtter is received, and cal cul ates
said positional information based on each of said plurality of spread 20
spectrum signals when a plurality of said first positioning signals are
received. 10. (Anended) The positional information providi ng apparatus
according to claim9, wherein said positional information calculating unit
obtains said positional data fromsaid signal obtained by denodul ati on when
sai d second positional signal 25 transmtted by a single said indoor
transmtter is received, 11, (Arended) The positional information providing
appar at us heeibing sl logatian, gemprsingiher ei n - 43- AMVENDED SHEET ( ARTI CLE 19)

sai d second posjtignin [ I a for 0 that of said first
positioning si gan%elcggl_rrlléqﬁ"ﬁé%ég&ﬁ?%a f)%r ﬁ%pc?%té?mg%n_él?i n place of a
navi gati on nessagerage MGt WHRY stoRingbde patteths RASd toQBidTHstendRédondand sai d
positional information calculating unit of said positional information 5

provi di ng pesemingusgialse t her i ncl udes a calculating unit calculating a
position of said sition information providi ng appar at us, ,based ., on each
sai d havi gati on? @ﬂ@%}mﬁ @%&h?%{ SBF%‘itngi*l‘g’depagS\rinowFi%?@n 19849 theawisdd si gnal s
are recei Vel irddsi @1%5%@&1) TR RONihd ARRbadeBTA" L i inQaappar at us
accordi ng %C%Sﬁgai m 9, vmeéragii n sa?%gpgé?éteﬁgnglr%ga?ghﬁgtﬁ)a%al glall‘ ectly

i ndi cati ngstaragesi tion of said indoor transmtter solely by said positional

data; and said output. unit, OU{PSUt s said positional informatjon, derived
sol el y from sai #detgpaining gnit|(3 wdgtegmingg Whigh ef saidfiest and seaopdapasioninged

OST 1,90 dinakhas (RUPAAEAN, TG, BRR b SUMhaihdH 6 GEBAAAIMBH RS AoRRP2T t s
10 pattern specified by said specifying unit;
a positional information calculating unit (430) calculating positional information
of said positional information providing apparatus by switching a process dependent on
the result of said determination; and
an output unit (440) outputting the positional information derived by said
15 positional information calculating unit, wherein
said positional information calculating unit obtains said positional data from saic
signal obtained by demodulation, when said second positioning signal transmitted by
said indoor transmitter is received, and

calculates said positional information based on each of said plurality of spread

20 spectrum signals when a plurality of said first positioning signals are received.

10. (Amended) The positional information providing apparatus according to
claim 9, wherein said positional information calculating unit obtains said positional data
from said signal obtained by demodulation when said second positional signal

25 transmitted by a single said indoor transmitter is received.

11. (Amended) The positional information providing apparatus according to
claim 9, wherein
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said positional data includes information representing a |ocation where said
i ndoor transmtter is installed; and 20 said output unit includes a display
unit displaying the | ocation where said indoor transmtter is installed
based on said information. 14. (Added) The positional information providing
apparatus according to claim9, wherein 25 said specifying unit includes a
‘plurality of correlators, said plurality of correlators being provided
common to said first and second positioning signals and executing
correlating process between said plurality of code patterns and said spread
spectrum signals in parallel to each other for specifying said code
pattern; and -44- AMVENDED SHEET (ARTI CLE 19) said positional information
cal cul ati ng uni tsaidweeasd@osisianiag piend desa format eonman cethappf $aid fiwst r esul t of

determ nation, .based on outputs fromsaid, pluralit f correlators. 15.
(Added)  TheONUSHEE Sigtel and s st o BRlar e o revRelih BeRg% o 5 ciaim
9, wherei n;sRidddheeRd HisPPodbding §6R1\WR8 each of said first positioning

, signals emtted from transmtters each installed at each of a plurality of

_»locations speci fshidgosinonal wongtion salicdapugumnit ofsald positmnatanfoomateovi di ng

. appargtus further conprigsi a detecting unit, detecting intensity of a

. signal recéar%@nwpgaan? s Rt Wplﬁge&ﬂq?aﬂc,u ating Uk cplspiating i gogleneiseitly uni t

of “ahi ch_ s AR5 Ry HRbfipdloh o biRRURS LA Gich Sl nidbaiiibdy "9 St ana
i ncl uded i rwliche goalityfofesd first pbsifosing sighdlogreseeald. 15 16. (Added) The

positional information providing apparatus according to claim9, wherein
said positional data includes an identification data for identifying said

A S T G A e
receiMed, claim 9, wherein
said positional data is data directly indicating a position of said indoor
transmitter solely by said positional data; and
said output unit outputs said positional information derived solely from said
positional data as an image representing a measured position.
15
13. (Amended) The positional information providing apparatus according to
claim 9, wherein
said positional data includes information representing a location where said
indoor transmitter is installed; and
20 said output unit includes a display unit displaying the location where said indoor

transmitter is installed based on said information.

14. (Added) The positional information providing apparatus according to
claim 9, wherein
25 said specifying unit includes a plurality of correlators, said plurality of correlators
being provided common to said first and second positioning signals and executing
correlating process between said plurality of code patterns and said spread spectrum
signals in parallel to each other for specifying said code pattern; and
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20 said identification data and a transm ssion request for positional
information of said transmtter through a communication line, to a server
that provides positional information in response to an external request,
said positional information and said identification data being stored in
relation to each other in said server; and an input unit receiving an input
of said positional information transmtted by said 25 server in response to
said transm ssion request through said comrunication line; wherein said

out put unit includes a display unit for displaying said positional
information. -44/1- AMENDED SHEET (ARTICLE 19) 17. (Added) The positi onal
information providi ng apparatus according to claim9, conprising any of a
portabl e tel ephéfﬂépo%ltl‘m@E ndyymatiph cyewatingounit eyitghansaid procgssin agsoedapessi ti oni ng

: i.tioni ' | led in. hicle. . dded
oor 17 G e BT b BHEEE ol Pk il otk g

first positioning signal emtted by a satellite transmtting a signal for
, positioning, conprising: a storage unit (240) storing positional data for
.»Specifying a | odati thddetdpr &he positionah thdomation psoviditg appasatinaccardiagito and 10 a
.. generagting unit 10) generating a second positioning signal having said
— posit?%nalchPg’& eI'SP“spread spectrum signal, said generating unit generating

- said second posi:lii-Qnik j . A i : i sai d
osi 1 onal dat a T LA SRRt SPLRPLRRRITHE TRt mina by PG
posi ti oni ngranbigin@ts cacidlingdalle@atregcls pea plhiatiay ofiocafons spucifield ae adviaace; by t he
signal froma single said indoor transmtter; and 15 a transmtting unit
(292) transmi tt ispg pesitiena gifersrptiop ceviding gppasatns further compiésiNg The i ndoor

transmtter accqording to.claim18. . wherein.ti ke by.a fi.r. l.ock device
of each of said as%%egﬁw Prg{;d%%‘?rnn&é%tg?séttyio ﬁ' Sﬁnﬂgr%c?“r'\?%l?yn%affrgﬁelylﬁé f‘lﬁl&ed in said
firstygoosi tyhepdimg signal fromsaid satellite is independent 20 fromtine

kept by a second clock device in said indoor transmitter. 20. (Added) The
i ndoor transmi t tseid chtavongiumyspeoifics, among Said\iingsrpesitioning signals, a first

positioning signal of which said intensity is the highest, and obtains positional data

included in the specified first positioning signal.

15 16. (Added) The positional information providing apparatus according to

claim 9, wherein
said positional data includes an identification data for identifying said transmitter;
said positional information providing apparatus comprising:
a transmitting unit transmitting, when said first positioning signal is received,

20 said identification data and a transmission request for positional information of said
transmitter through a communication line, to a server that provides positional
information in response to an external request, said positional information and said
identification data being stored in relation to each other in said server; and

an input unit receiving an input of said positional information transmitted by said

25 server in response to said transmission request through said communication line;

wherein

said output unit includes a display unit for displaying said positional information.
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said positional data includes either coordinate values on the ground of said
I ndoor transmtter or data representing a | ocation where said indoor
transmitter is 25 installed. -44/2- AMENDED SHEET (ARTI CLE 19)

17. (Added) The positional information providing apparatus according to
claim 9, comprising any of a portable telephone, a portable information terminal, a

portable positioning apparatus, and a positioning system installed in a vehicle.

5 18. (Added) An indoor transmitter (200-1) transmitting a signal of the same
format as a first positioning signal emitted by a satellite transmitting a signal for
positioning, comprising:

a storage unit (240) storing positional data for specifying a location where said
indoor transmitter is installed; and
10 a generating unit (210) generating a second positioning signal having said
positional data as a spread spectrum signal, said generating unit generating said second
positioning signal as a spread spectrum signal having said positional data in place of a
navigation message included in said first positioning signal and allowing specification of
said location by the signal from a single said indoor transmitter; and

15 a transmitting unit (292) transmitting said spread spectrum signal.

19. (Added) The indoor transmitter according to claim 18, wherein
time kept by a first clock device of each of said satellites for generating time
information included in said first positioning signal from said satellite is independent

20 from time kept by a second clock device in said indoor transmitter.

20. (Added) The indoor transmitter according to claim 19, wherein
said positional data includes either coordinate values on the ground of said

indoor transmitter or data representing a location where said indoor transmitter is

25 installed.
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