DESCRI PTI ON Positional Information Providing System Positional

I nformation Providing 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
techni que for providing positional information even in an environnent
out of reach of a signal transmtted froma satellite 10emtting a
posi tioning signal. BACKGROUND ART GPS (d obal Positioning
Systen) has been known as a conventional positioning system A
satellite (hereinafter referred to as a "GPS satellite") transmtting
a signal used for GPS (hereinafter referred to as a "GPS signal")
flies at an altitude of about 1520, @RQdppticn t he ground. By
receiving and denodul ating a signal emtted fromthe GPS satellite, a
user can neasure the distance between the GPS satellite and the user.

Therefore, if _there is no.obstacle between.th ound and .t he GPS
el te pofbRRoR Homesap B e Posong: iear e Hwng Asews
GPS satellite. Assune, however, use gf Tidden&ES in an urban area. It

may often the case that the signal emtted fromthe GPS 20satellite
cannot b2 received by a positional information providing apparatus of

the user, hi %ﬁ#w bui | dings standing in | arge nunbers.
[ 0 e

Further, diffra | ection of the signal by a building may

cause an error i nThéerecéns invBRRNTEIRS o BEHNiqus FatDroviding beitednakindrmadna
result, positioning accuracy is often degraded. Though .a
t echni que had1ere specifivalli thegresertanvpationyelgtes iateghmiguadorproviding papitionaht

25has_passed i o ofenRbd eflirch A oubfdbRndk s LREARNL OO UASLABNE

and positioning accuracy Is egoi ng, positioning
usi ng A5 hasniittiena dedttoninpestpnby way of exanpl e The phenonenon
descri bed ab%%ﬁjggﬁ&f%ﬁ{AR&S common to positioning systens using
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 ( GLObal

Navi gation Satellite System of Russian Federation and Galil eo of

Eur ope. Techni que related to provision of positional

information is disclosed, for exanple, 5in Japanese Patent

Layi ng- Open No. 2006-67086 (Patent Docunment 1). Patent Document 1:

Japanese Patent Layi ng-Qpen 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- 1067086,

however, the reader or witer is unique to the systemfor providing

posi tional | affifgRid fRedNd Th8SAiStHoSAbNE bbterd 8 Mifea kO BSCHRM may

interference, I't Is hecessary to restrain”transm ssion out put andI,n

t heref ore, t lehalkapsténs snbh ahGPONASE ¢GADbalNavigaasn Batellite System) ubRxbseian S

limted and iPl is.diffic‘,éﬂet g obtain positional information
efqTR9Rend Ggh ap{a u

conti nuously. RBfber of transmitters are required to
cover a wide ar earechrlfi¥ feld€ld to pFovERIANEbLiEShalnfdPmAGHUL 8isdbRD, BF example,
notification of positional information, it is possible to locate a
source di a dn fpparest Patens aging-6lpen Noa2Q08L65i086 (Ratenh Diocirgentrdlle from a

fi xed tel ephqpe t he, | ocation .of e.fixed tel Q I s known in
aljcgncefa Wd?é?%lggwﬂbe@t L'f J%B?”F%leollpaée“% E«F%%@RE%&"@EK@W nmakes nobil e
comuni cat i ODISOLESEHRE ORTEEANVENTI®N it becones increasingly

difficult to notify the positional information 20of the caller,
unlike in thé’mw T BE 204 Vi) B¥HdHe INCENTHeNot her hand,

concerni ng energe l.egk sl at k. e nsi der.ed ' le
posi ti onal infor nagt%%(oéﬁﬁé IEIO %eg%qﬁ%%fﬁggﬁrﬁgﬁgsee taéfngg%%p%%' NQQOHQ
conventi®nal 61086, abwevet,aherhdurer haivdr iuriquras tel spaém gorfpadiidih® positivhnali ns

positional information ere a,signal froma satellite is receivable
and. theref Oruggrrqapop and lacks versatility.~ In order to prevent interference, it is necessary to

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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25 possible to notify the position of the portable tel ephone. \Were
it'is inpossible to receive radio wave, such as in an underground
mal | or indoors, however, positional information cannot be obtai ned
by the conventional positioning technique. In view of the foregoing,
a technique nmay be considered in which a plurality of 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
transmtters are synchronized in tinme, increasing the cost of
transmtters. SFurther, indoor reflection and the |ike makes radio

wave propag atﬂaﬁm@@m;iaslebe&mtﬁ@as@nhu snhﬁﬁﬂéotthmps BigRdl R diraffediR@dtrs 50
m The present invention was nmade to sol ve the above-descri bed

probl em and find th@tﬂoat:l@n based en the puneigle af mb%t,ﬁ:r@timfamlar tf GPRat Benh an
provi di ng Syiéﬁﬂ%c%rﬁ’o ac é%ggft?és tgaat‘?ﬂé‘tr ns%ftP sarE dy%@ %ch)% Seal Hefaélr‘f' ng

accuracy, eve reac
satel | ite emtledosofarapasiités.oni ng si gnal . Anot her obj ect | s to

provide a positiopal information providing system providin
posi ti oMal i nf or nunthsh indese eeflgetion agd 5wd1kem5@s Tadie &VaKpPropagiPn e

synchroni zat lc@ﬂ%%cgtggi *?‘&Wféssnlt@gmfé bita%oﬁmotﬁn' ng a positioning

signal. A fur rovide an 1 nfornmation providing
appar atus that caﬂihé_ﬁrpsemvhdmtipmwas madatio sohaﬁdrerﬁbvmsmlieﬂqnmblem and its

sacrificing agcur.acy ev a pl.ace out o each of a. adlo wave
from a sat el PPIEE iBiR; Hr?‘i"%‘ga HB@E‘t %W%’“@F@’f-é‘?g system P“A‘” 1% Positiqrak her
obj ect is tOif#smatiSewithout 8fAEEH: %h&:ﬂra@{z %%Idatraqmeraa{ SrshioraradidWave
provide positional information based on a signal that does not

r equi relosyncﬁ'pmmmlltaﬁmttmgtapv@ltmmgmanéat ellite em tt| ng a
posi tioning signa

furth e
Pransmittor ¢hat GHREbiehs fo RIOUieE AR SEb BT MRyt Bl gk ayefem providing
i nformati on whiiheidt informitidivabddbnacstaphit RUeRotatqu e@ﬂrr@ﬁfbn&dﬁiorﬂh wiRach
i

of a radio wave froma satellite emtting a positioning signal.
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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A still further object is to provide a transmitter that can transmt
a signal providing positional information based on a signal that does
not require synchronization 25in time wwth a satellite emtting a
positioning signal. MEANS FOR SOLVI NG THE PROBLEMS In order to
sol ve the above-descri bed probl ens, according to an aspect, the
present invention provides a positional information providing system
for providing positional information. The systemincl udes a
transmtter. The transmitter includes a storage unit storing
positional data for specifying a | ocation where the transmtter is
installed, a generating unit generating a first positioning signal
havi ng t he PesditidnaNadboriaiod. a8h g&%%&?@%ﬁéﬁ%é‘ o413 tramﬁh@ includes a
transmtting unit transmtting the spread spectrum 5signal. The
posi tional i ptbtagennit smrnpgnwmdnahgatsfmsemlﬁymgratltmmon Mabmd&tralsmitteris

posi tional |nfo tion prov The s tio

PoFor mat on BraUTaF REcBE P b%=ARE &AL Besiiole BRAYbRE e ansiipoal e
the spread speg£ipresdspécpiimlsignal, &qu@aﬁmuﬁhg uxﬁﬁ%ﬂsﬂﬂﬂnﬁg 180 SiftedApb&fuith
related to the first p03|t|on|ng ignal, a specifying unit

speci fyibng, Basshd Bie popisiorsbméorpatiarcpraviding system ﬁlrthn@ngludﬁsag@smmad a
code pattern t ectru I

recei ved by nkge}%trméﬁn r\9\?§i§ ugpsa{ atu?s ﬂ% £ gggr’lﬁ?%glnlago %ﬁlﬁtﬁ)oncp r?wmné nﬁ%%?j?l tus

whet her the foclidés meentmgmuﬂ“rgceﬁmwb spras] speatuni sigeil \etorage it stdigad
on a signal depodul ated by using the code pattern specified, by the
speci fyi ng uffde patigmaeiatsd 19 thefigs PQS“&?B’(“&S%@PHga presifppg pnt %s’ﬁcafywaweé $hm
t he denodul af t

Focel ved. - aniE ot ARRin RSl i S mf Aohd AP ARpoaF ol reag
by t he 10bt ai specigumsighal récdivedbetha bdeyiving it f4 des¢rmixiisg driitodetempiniiggriethehas

t he sane fornat. as that of se ond osi,tioni.n i gnal tte
satel lite trHEdhTPPHHng Y508 becsrrelsiyes of e?ﬁlﬁge S RP SRR e by
positional daigg 8 c&ﬂeﬁﬁﬁerﬂfsg_ if28 by YRl PR IRIPAS éb?aﬁﬁlHQ@lqt 6Uimﬁlh§the

second positioning signal he positional inf or mat i on provi di ng
appar at us f upeditéonalsiatar feam themiemh@lded)slargaé wihen the figst @gsmom dignahhagbeasach

Storage apparsbue P 8FE A BBl BelBihod Ry Bufetf by el g i

positiam of the ppsfetdbBnale ﬂrsﬂfp@ﬁfmﬁngcrsrgnﬁrlﬁa\gltwh @@emf & st dTasesdndn
each navi gati on_nmessage when plurality of second positioning

signal s are Pegiininggignal emﬁedmy@fséteﬂm ’yansgnptgng;@)ag@pl B Positiereg, asd aludes

has central 1L.SANRAGY ol iR of ndlimoPRICERE] A ALAAENGY ook ing

posi tioning Si ceord 6 ano her aspec
present i nvesighabn ThHepokidoml f@astiéd goeilding 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
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i nformation 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 emtted froma
transmtter installed at a | ocation specified in advance and i ncl udes
positional data for specifying the |ocation. The apparatus includes a
specifying unit for specifying, based on a code pattern stored in the
storage unit, a code pattern corresponding to the spread spectrum
signal received by the receiving unit, a determ ning unit
determ ning, 5 based on a signal denodul ated by using the code
pattern specigf| : P Nt t £ "
posi tioni ng gognﬁagﬁré}ﬁgféggggtﬁﬁ@e%éilé\}ggw%tﬁmgﬁ\?giaﬁ?@éé Ergdl lﬁé}%%% g?srlﬁlonnél,
when the fir dataffasspediingnie locgioal Tisappertusitheiey e dpecifying wmeisiol bpeoidfing,
data fromth dgrmdul ated signal, and an output unit outputting the
posi t i onal dE?S& 8P £ SPHRRPMISTR L97ed BPGSATagE ulih acodppattegt castesponding g thest
ositioning g : S éi‘mﬁ;?r%q{?ﬂ s
EOposi tioni néb‘gi&ggﬁé ﬂgnmgl faéé&%f}@/ed;ﬁéﬁ;‘té‘igc ?ltn t&ﬁt’gﬁi% tting adgﬁcgrrllléﬂngT or
posi ti ori ng, based on aciguaelsmbihdatpdby vdingthe catietrattem spécified by fiheaspecifying unit,
pos {1 onal | FRBIRGEE Bt HGARTE S RSP Geceh AP e Copfpi hen
storage unit thﬁrﬁ%ﬁti@ﬁﬁ% 85141 Res RafRcQed ﬂﬁp%ﬁﬁ&fh@d&&’%b&ﬂtﬁ’é’déﬁ%dula_ted
signals emtted froma plurality of satellites. The code pattern is
di f f erent satighdljand abputpat it dutputtidpthe positianabdatd obtSnedf yrtheelitaining unit.

i di tys.furt i nclud £ it cal cul ati
ot t1on ot " Ehe. phefiinARe ShsHaERs Aed borihe it a B8 dasdiendn °
each nanj gat pgidMRESASEl MIRE By Dlawliak trhdsnBiting 8GRAS fRQRskibERAE AEd includes

signals are received. Preferably, the receiving unit receives each of
the first podhenositipnag datp implrce of ginavigationmenssage debwed ndhesseronsinositieningit

a plurality @f lLocations: ol I i Lt

i nformation 81554\]/1 di négﬁ) %%‘nggﬁ‘féﬁ"’?‘gﬂ’ gfdﬂ}gra]a@ﬁ%atggﬁgthég@g%%,i1%81@%#%%@
det ecting i nuginsidoye pdttedn of @olabf the sebvdpositioning@ighals enitied §onind plurafiih@f
obtaining unit specifies, anong the first_ positigni n% signals, a
first positi %Flhésvs i Hiepodepaticr s differant padellisg by satelite. hlBeRasitiongng
obt ai nsygo0si t| : : b ; iLi L4 st -t .onl

o onal 1y of LlHRliof oS abbiatls hRykNRARS oy drfcalkRlid Aftlién
r epr esent i ng ofithe pogtiorahinfir@rtdonmdviding appasatug based orseach advigdatienmestage

output unit includes. .a djspl it displaying.the
P wrhen a pl%rahty 0 segong)]/:)oglt?o&mg s1grf:)als a¥e received,

Preferably, the receiving unit receives each of the first positioning signals emitted

PC

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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| ocation where the transmtter is installed based on the information.
Preferably, the positional data includes an identification data for
identifying the transmtter. The apparatus includes a transmtting
unit transmtting, when the first positioning signal is received,
the identification data and a transm ssion request for positional
information of the transmtter through a communication 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. 5The
apparatus further includes an input unit receiving an input of the

posi ti onal i%ﬁlfi&ﬁﬁ%& al rs%b%wka,ttﬁadaﬁﬁﬁemn%ﬁ{a\éﬂia aitﬁngn%ﬁsgcﬁlg% 0ok e

transm ssion'request Through the comunication [ine. T utput unit
i ncl udes a dipspitienal infiirmafiay ofdhestpinamittengthrdughpasmmunitation liveptorasserventhat

Preferably, the.positional .information providing,apparatys ingcludes
any of a {Opé’ﬁ‘& glosfltlé?“é"‘ 'ﬂf?lﬁ’@?'tw& "E)Belrs?‘ﬁ‘ﬁ?@ a:/r‘lrﬁxlﬁeﬂ%éf‘fqgﬁstt e é?é’l“,ogag

port abl e posiitfbRitios afPde idbhiifcatio Whtard 9kdd iR RN DnIY S1ADBier i @b kgderl N
a vehicle. Preferably, the transmtter is connected to a clock

devi ce out putlhe apparatnefurthérdnaiudes aminpathinit pessiviriganiisnyt of Ga absitenabut

fromthe transitter,incl s . tine data representing.t.ime

synchroni zed & i PHI%HS(I)'? tltl?daﬁbé/ g S H’é-\??pc?gge t‘?fs!ige tﬁ@ﬁﬁsﬁ%ﬁquw through the
15i nf or mat i orommBMicstiondingp PEHeatutisut fintt inbladesi adidplasmit ForCdigldying Ahd
keeping time and outputting time information, and a calibrating unit
cal i brating PPHBEOW} INfG@a¥ock unit based on the tine data included in

t he positioning si biY. BREL Yorb A8 LGk Lo
Prf orabl y. the poord oA cBnd nbube ok iddolude indudesany of s
i ncl ude¥) a stportaigetelephtness portable iafbtmitiontamirat, a poephle pesitidning apparatulut e

of the positional information 20 providing apparatus, a requesting
unit transnmi W?ﬁ@°%‘%¥§?mfrﬁfﬂﬁﬁf’§larviegﬁgi ng i nformation in

accordance W th t beraidly, idimstlitfefis chihetiad ki ObERALMR RiRUII %
apparatus capable of transmtting information in accordance with the

attribute dainforsasien cFhespositiouingsignaheutpetrirdmm hettrapshitter isciedes timg data
B e L AR R R b SRR B0 e
a di splHy unidforin@tioR prbivEilgaybdttus AfthbrThe@hdE ai ik 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 inciudes 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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According to a still further aspect, the transmtter includes a
storage unit storing positional data for specifying a | ocation where
the transmtter is installed, a generating unit generating a signal
having the positional data as a spread spectrum signal, and a
transmtting unit transmtting the spread spectrum signal.

Preferably, the generating unit generates a signal of the sane fornmat
as that of a positioning signal emtted by a satellite transmtting a
signal for positioning as a spread spectrum signal. 5EFFECTS OF THE

| NVENTI ON The positional information providing system according
to the present invention is able to provide positional information

using a sign o i satellite. BRI EF
DESCRI PTI ON an._EF Lmﬁéﬁ@\?{ﬁ@lﬁﬁgtﬂ&pwa oé\f\![/sr{:“lgl1 chgﬁf iguration of a
positional infor rrﬁ’tdfemblmrtba/geﬂbnagngsymt gemerhtes larsxgad@ﬁtmbaame fanimathasahdt iof &t
enbodi nent of the esent ntio bl ock di agram
Shovi g 5 harRAPHRESHTE TN PoRSSHis o sHBE *CIEaRam PrUPmPags § e
Fig. 3is a g BERRE & di agram showi ng a manner of data storage in an
EEPROM 15240 provided in indoor transmtter 200-1. Fig. 4is a
bi ock di@gr arBRFESTSSINTHRGNYERNGIONar e conf i gurat ion of a positional

I nformation providin us 100- 1. .Fi presen osi t.i onjn
signals transmtt 3136 8?%% Ofpaeg A ?‘{1‘3?8 %'Stcm aceor dmg% E}E ﬂoese%t ’?Vsen{éonqs
flowchart repbryspidviti p@s:ﬁérﬁpﬁﬁﬁmﬁf&@@ﬁigf ﬁ:@éﬁw%ﬁ@mﬁxz@&&ltmmﬂl the

20i nformation providi ng apparatus 100
satellite.

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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Fig. 7 shows an inmage display on a display 440 of positional

I nformati on providing apparatus 100. Fig. 8 is a (first) diagram
representing a signal structure in accordance w th anot her aspect of
the first enbodi ment of the present invention. 25Fig. 9 is a (second)
di agram representing a signal structure in accordance w th anot her
aspect of the first enbodi nent of the present invention. Fig. 10
Is a block diagram showi ng a configuration of a positional

i nformati on providing apparatus 1000 in accordance with a

nodi fication of the first enbodi nent of the present invention.

Fig. 11 shows a situation in which the positional information
provi di ng ap ! ordance with the nodification of the first
enbodi nment opﬂ%ﬁ%Q%Fgggn ‘invention is used. 5Fig. 12 shows a manner
of use of the posFig bhelowisafstuiawhiimwhiph theipdsitignabinframatictsprioviding apparatus

accordance w,th a secon nbodi_.ment qf the esent invention. Fi.g..L 13
is a block dF%W%W%W&éE%PP%SC%IOHQ?H\RA{;% e@éﬁ@ﬁﬂ@f&p&f CgessHt laventioh s

portabl e tel gglone 1200 in accordance with a third enmbodi nent of the
present invention. Fig. 14 is a block diagramrepresenting a hardware

confi gurlation of Big. 1Dshosrmennarof proafithé paitoeslviforniZ2ian pravidgrapperatus e
e e ol L 1S BLEBSL, HNERLLO, iy (0, 15 L °
1450 in informatigp Py RMiIHRAiZEMY Rprededdiflg a hardware configuration of a portable
telephone 1200 in accordance with a third embodiment of the present invention.
Fig.14 is a block diagram representing 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

-8-



DESCRI PTI ON OF THE REFERENCE SI GNS 1510 positional information

provi ding system 110, 111, 112 GPS satellite, 120, 121, 122
transmtter, 100-1, 100-2, 100-3, 100-4, 1000, 1160, 1170 positional
i nformation providing apparatus, 130 buil ding, 200-1, 200-2, 200-3,
1110, 1120, 1130 1210 indoor transmtter, 1010, 1308 antenna, 1140,
1150 area, 1220 Internet, 1382 nenory card, 1462 CD-ROM 20 BEST
MODES FOR CARRYI NG OUT THE INVENTION In the foll ow ng, enbodi nents of
the present invention will be described with reference to the
figures. In the follow ng description, the sane conponents are
denoted by the sane reference characters. Their nanmes and functions

are al so the pyailing HRIEIIhGuded EPBI(GRBaRSRGhRE IS9Seh N Qi dREs wol h1nat2
be repeated. 25<First Enbodi nent> Referring to Fig. 1,

posi tional i nédHaflyiematsnelitieng26,989 @lmembpﬁe e rrundrRtiing tSlganhﬁﬂ
fi nbodi
Irst e 0 I QEIOI%H]%Q'IQPBFB&%’ rgf[nrt’reé 'p r}!)to;'il OIILITH% ?l%nr? Sgr O@%ﬁsdlon%ﬂnfotmgu

shows a confifgurarti posI 1 onal T Ng system

Posi tional i rprenidiag hpparatyBeOMI0 101 08ystuedtiohth la@@%pameﬁﬁs fﬁdmhgal
Positioning Syste satellites 110, 111 11 113 fl 8 at an

altitudedof TOsHom! imarEwtonestipnsbinfrrmation prewﬂtnguan@ar@tpsyﬁé &-1fteA00-4
positioni ”9 ( ﬁg@%&hﬁ%ﬁ?&ﬁ& Leg 6.&}10?.% 1%?.&1&50813:! {l“ﬁglﬁé g@%@l}s 109"d

posi ti onal I'on” provi di ng ppara uses

functioni ng aaasmpmtrﬁmmmésn providing appagiting 1 Bnie,Soi ¢xanple, & tehainaletaviag a
Positional infornation provi gi ng apparatuses 100-1 to 100-4 will be
general ly r efCEFYEEHORAHP 10QINE GEY1¢S: & |25 2 Rpgaie e(BHmb’*r Bﬁ?fdp}ﬁ‘éaté’ﬁp‘é{?t%fﬂﬁé

100. Posi ti ongier idb pRAtoAMg REQM, di ng apparatus 100 is, for exanple,
a termnal having a conventronal positioning device, such as a

por t abl ¥t el ephoné&erea theepositianingysignabis asy@além apreadsnmtrumlgnalemd by way of

t d ., 10He ' .s0- cal
Cor ead spoct FUMERJHAR araleai S APl TBR AR Choeren s PR tetB teps
signal. The sigaaial In he\¥&MNin fg fop sﬂiﬂlcl{)ﬂ dﬂd%ﬁglﬁh@n tﬂlraepofa?smag §y38dm wilibet he

followi ng, for si I|C|t descri pti on, e positioning systemw |
be descri bed dgsfriA nexanple- . Therpsessnicigeantion inalsatappiivable taptber

e S T RO T

way of ®&xanple, 1%&itrdlZrelidiicy 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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Spreadi ng frequency of the positioning signal is, by way of exanple,
1.023 MHz. Here, the frequency of positioning signal becones the sane
as the C/ A (Coarse and Access) signal in a LI 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,
20posi tional information providing apparatus 100 can receive the
positioning signal w thout adding any new circuitry. The positioning
signal may be nodulated with a rectangular wave of 1.023 MHz. In that
case, if the data channel of the nodul ated signal is the sane as that
of the positioning signal planned for new transmission in the Li
band, the user cagpsggelid1bhg ApaRldd 990 Rt ligleoh Thrnifling8RE1 Ver
that can receive and process the new GPS signal. The frequency o

rect angul ar mmnngyslguel diGPS eateilites fl 1 hnhlz 20831 Muwve sifitler tﬁ'mu}umgzzlf 622

dul ation i d_based ff with t
cepar at | on 1 8 IGTRHTHE: TORAERTeLt o ReatoR P BAMPE AP S 109 2h
exi sting C/ A1gi-98ad 16024 hRingQt ik fifke61R! as positional infarRatfAlRbVidlih@ apphfhtitas

a transmtter 120 nounted thereon, for emtting the positioning
si gnal . 3GPS $&R-&kreusalie atmlaceﬂwlzeramﬁmwavelfawtlem inidiffgult; sughgsrinta tayilding

ot ovi di g apbal ol e i & TR 3068 ot builoBB R ThagoLlR N2t on

as posi ti onahttdchédr rPakitioml M@maﬂémoﬁﬂmgrapp#a@ 16004 fecaitrés tb@p\iﬁtﬁmﬁxg
pl aces where radi o wave reception is difficult, such as in a bui

130. On the sgnal prited fropyadgor irapspiftes 000k  Simifaty igdopsdranspitteis d96m2 and

transmtter i

appar at us. 100 FasorRbiRG Btknel BFLiingl Bt b kAR B BB B bPhiling 120

transmi er PefR; fime 5f enuch af thy indborctoamsmitteas B0 1, 2602 a20Q0R3 Givedlei2Hdr 3 ar e
respectivel ched tq ceilin of . the second, and thir | .oor

bui | di ng L sorrtside as the o St e o e BHSD A Grom i AT GES s

200-2 and 209163 lﬁhelrlg'aﬂ@fl fﬁq:hefeﬁl‘;iﬁérrr@féré@tc@% tﬁ@%ategif@tﬂﬂg’ltdnmﬁeéd 4 Ye pie
i ndependent fromthe tine S satellites 110, 111 2 and 113

(her ei naf t er synelirenizgtbnt oltasdasined thatathebdtéllites arlersmcmcnandjlnnmmlmezwbe in
synchroni zat i n It is desired that the satellites are synchronized in
time with ea®ther. 15The spread spectrumsignal emtted as a

posi ti oy ng si gnathd dpesid epehiuinlspnalBniit:r as aSpodRioaih@ bigshl B¥mrachraismiteer a
navi gation nessage with aﬁ%RN (%ﬂeudo Randazpm Noi s% glii:jilode The

navi gati on nﬁﬁ&@@eﬁi ke mggdatingjarravigation messagerwith seedp Randpmieise)

(PRN. 1D (1 coniier 1 g o fgilod B eag A AR e, b il B digBIRach; °

or for ident lofnyspthgetcbﬁeaﬂh @htaj t Bachiransmitter 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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20whi ch the transmitter 120 i s nounted. Positional information
provi di ng apparatus 100 has data for generating each pseudo random
noi se code and a code generator. Receiving the positioning signal,
positional information providing apparatus 100 executes a

denodul ati on process, which will be described later, using a code
pattern of pseudo random noi se code allocated to 25 each satellite,
whereby it can identify fromwhich satellite the received signal is
emtted. Further, a new GPS signal includes PEN-1D in the data and,
therefore, it is possible to prevent signal acquisition and tracking
usi ng an erroneous code pattern, which is |ikely when reception |evel
is | ow Sch e L O i ] on a
s satel lite i s Soepiy SABBAHSRLAB Rlerkdd® rol R8s SRURE R 0

i ncludes an &llowsc Ehoholf trassndfres &2 121 and 1R indddes amatooscdlddkad storege
circuit, a pr oc,esai ng cirgcujt for gener afing the positioni n% Signal,
an encodi ng EiFE ‘Eta=f38r°5%‘§"’rt@86’-r%fe PTOGRASEIS GITFIYE 19T 2ensEAtiR g}‘?aﬂ sitioning
gener ated by sfgghﬁ, ah RAERFESGH O £ isprebd-Spec Rl cadihg BARELiISRI QheRARLLR e
The storage stores navigation nessage having ephenerrs, “al manac of
each sat®l | i peqcesstgoFplitard Toamsmissiop antdertaa  Ahelstotage ktiokes navigatioRRIgsIaBe

The processing.circuit.generates sage for transm ssjon, using
Lime i nf or matTYRE SAHSREI AR At foh BEliie, pommeresa ey et B0 i I e
storage. 10l prinsmot ed that a code pattern for the pseudo random

noi se code for spread- spectrumcoding is defined beforehand for each
transmtter 120. EACProetssies peauit@eneraies 4 message fangaRsmissiongypingtmes mi t t er
(that is, CPResalall p&@ R a5l Tl dck biid x‘zariﬁ]?%ﬁggt%gédngth%'s{og ol effects
spectrum spreading o hé” message, using the pseudo ran noi se code
as suchty Transm t 1té¢ nckeDthendnsede hattdrn for theisesdvoandgn fdighdlde f@ shicgd:

frequency, and emts 15the resulting signal to the_ space through the
transmi ssi on SBEsHEMFading 1s defined heforehandyiog eéf@d\?é‘?m‘ﬁtﬁé}%ﬁi el codspaiem s

spread spect gL StARakeP B trkidtiRien gh | satellit AROE Whi r
transmtters. Here, notte @tatIESI ng{e" ﬁa??rgftﬁpsis%{teerfgr%?\ceg) rr\ggll E%éagﬁ ured
by the out putirtwiediects spacosinrspieadiolg afthe mepsage; @ping theypséudb earfdemernise code

Al ternativel it can _be reglized by a manner .of spreadi.ng spectrum
The s gnal 1 8 BiStr A NG 0PRts fisr e afped Sea s henGeygabs and et
referregs t 0 e redulth@nthnalkb ;eSPhdeltBlobghlhe tradstlissiiChnedga €M t

posi tioning signals having the same frequency, for exanple, in
accordance with spsdesgriegseaboya, iraesoniteri2e amite spreadsipesiiunTiignabiqscaysinghen
positioning sj . MLt from.r.espegtive. satel ldi ar »
ecei ved by DaSBeirh@RR il PR o ety S b B Pebterence
respective pagiybteivund WitBnaltput tevil deedteGRl et pretenDatly ifte@&ence25

talk. As to the pgsitioning signals fromindoor transmtters on the
ground, si mi PdermaRvel,# can hareplized by A Sipnner &8 surpasinesRe@rum. t dde signal is

posi tiofy Ng $i.gha r.all: j r g;aﬁmtt : be
r-ecei ved W t#out é?doljssg[%?gﬁ% Efan%éc?g?:ﬁrf%w?%e Hﬁﬁg—g&)&) ‘IlﬁL?]i oor’ t?’%‘ﬁ%"%ﬁ% er ’
200-1 wi || bé2@ld2d mhd &2l erkit positidning signdlé bokng 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. | ndoor transmtter 200-1 includes a digital processing
bl ock 210, an EEPROM (El ectrically Erasable and Programuabl e Read
Only Menory) 240 electrically connected to digital processing block
210, an UART 250 electrically connected to digital 5processing block
210, a digital input/output interface 260 electrically connected to
digital processing block 210, a clock 280 electrically connected to
di gital processing block 210, an anal og processi ng bl ock 290

el ectrically connected to digital processing block 210, an antenna
292 electrically connected to anal og processing bl ock 290, and a

power supplyy 10|

(Central Pr océ Si ng %:Eﬁrlg[?; S{g‘% ﬂﬁgﬁ aggﬁf%&g%dég%h%qggrs@o 2or y)

230. EEPROM Idd6oratansmisteic2 i bigcladestaaligital proeessing dlobly 2 TRkh EEBROMt a
o oo "SR B R RS e o SRS s
transferred &pd] %%&s%g%ck RO QR UARANS4D d1éc@ficaltP Qorhettdd RAUERED ON.
EEPROM 240 may her store data input fromthe outside of I ndoor

15transdtt eprozessmgblofrh@l%adrgﬁgbnpmuwubmtm@ca ) ghectipabycanedied @ i S

not limted t.0. EEPROM 2 I t Iea tori ng data
'n non- vol at B REGHERIE %k/é‘ﬁ S e M R R
data is out pylock 2100kt ildR éﬁébk@b@[&ﬁﬁaﬂ%n@té&%@iﬁﬁpﬁoé%dﬁg ng
may be used Data structure of EEPROM 240 wi || be described | ater

20Di gi tal pr bl@elséithgn wntenak 292 dlegjaierdly sernscigd faanalpgpracsstingeblenk 220 sangrial

to be trans 0

posi t1 oni ng. PEEHly 4960 Hialel BRERSHE Blor £ hefliech B0 Fenlirocesting .
a bit sm_eanUnttpznrmH@ng(}Eaﬁlﬂomgmbés@ds&naﬁ@ 230. Cl ock 280 supplies
a cl ock signal defl n| ng an operation of CPU 220 . or_a clock signal, for

generating a carrF 0 stasesh RjPgam tBPSE&EWH&HQP&H@OZ%a TPERSPING 5|
i nput / out put ldcﬂgcﬁr@lﬁ%ng&g tﬂaﬁsn‘ﬁﬁ&%bq i9{nstREH, bRE sdGh. | "Ithgﬁnfl%lran?&a@a‘?a is
(such as "PLL Cntrl” signal) of t he transmtter. ternati vely,

di gi tal i nputeadfropuEERRMI2/6 eed ﬁ@&fem# to BAM sam Wharmddve trausmeitet200-dns
i nput of a code tter se cod f.or ead- modul ati,n
the si gnai eRverEaony diHNOGRY fy AGHRE i Gyt M B oV REH oo e o

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 ot her
data includes text data representing the |ocation where the indoor
transmtter 200-1 is installed. If indoor transmtter 200-1 is
installed in coomercial facilities such as a departnent store,

adverti sement data may 5be input to indoor transmtter 200-1 as the
ot her dat a. When 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-11) is included in the signal
for positioning. Qther data are also witten in areas secured in
advance dePedbﬁﬁH% a YandrSictrduRout Y PRurther) it REMRAR inph bFéflerZfath th pe Used
for adjusting indoor transmtter 200-1. External clock 270 is used

f or adj ust i negnittetifsom indoantanismitter 2000- 1Thesother data induddaRKt 280 repBysenting
of exanple, external clock.270 is used .r.ecej ying.frequency, o
power 1 ne (FRlCERB eSS modpr ity 200 L iuRrlelonfindeftEGHSF 208
signal for pesistailélihREmmeRA REIAELUES S I\@epbit@ch sR2) afRGietibMSdatadhdy er
wave of 1.57542 GHz using a bit 15 stream output from digital
processPng Hhedenut pamdeer tepapraittax 200a] eythpgtiesddton si gnal , and out puts
it to antenna 29 i J ] r I i
manner, a signal %ﬁg&\%ﬁﬁ%ﬁ# %[ehﬂé%gntgangrg?ﬁt%% gqur' Ltt?‘{)%%gégt?%gg g%%“?%%r{‘a?ﬁﬁ%?
for positi on ngittes teedpretdefinddraden ih BEOROM 240)1S Mhicfeafier? (he whittehiPR¥-1D Be
contents of ,t‘ge si_gﬁgl .are not perfectly the sape as the contents of
t he positi orifgiedediiying sicashiter pasitioping,  Hdiexdatztrealse wrissn mateas|seeurid it he
20confi gurat j ! pRERNRI40t ransmitter 200-1 will
be descri be&dﬁéﬁcgﬁe@eggﬁbg@g&a&ﬁgﬁ’ Ii’lgﬁv\%jr) suprj‘loy 294 supplies electric
power 18 vari ous GARPAEHE stusedfor adjdsting itdoansansiniter 20B0- 1ExtEoaleiock 2GR vy

294 may be huilt .in indoor transmtter 200-1 as in Fig. 2, or
lectr)c. powbldyr HURUHE B aRRREI: 108 b ardete UABHAshned Hredbi ng
descri pti on, exGible 2ferhdl cléeR A7 vl BF febQIVBE HEQRhACEIToM@r ikt (hotf Rbwn)
realizing the process in digital processing unit "210." O her
arithnetic pndcelibsiting tunsmisaen friguensy of themignalier posiioninge oper at i on
real i zed by indoog r it =1 ] t i C ] .
processi ng bl ock %@f@@é@éf@%ﬁ%@dg@m@% Cgrﬁﬁgﬁé%ﬁorqﬁ?%é?fgﬂzb%g a bt

formed 160 r edlebm@uipat fromsligaberesssisg block Ploae @emdratCRttarsiilssion signal, and
Further, though a clock si gnal (Ak). .is _supFI ied fromdiagital
processi ng OTBRYES B 1Qantenng &2 .o gThsrsipnialds praigted fropantenpa 292 Filgythismanner, gy y

S the. prosoHE SER i B Cofibrait o Raf ORLPHe R REBRSUGR: Bl i

processi ng 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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unit 290 are shown separately for clearer description, Physically,

t hese bl ocks may 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 nanner of data storage
in EEPROM 240 10provided in indoor transmtter 200-1. EEPROM 240

i ncludes areas 310 to 340 for storing data. Area 300 stores a
transmtter ID, as a nunber for identifying the transmtter. A
transmitter IDis, for exanple, nunerals and/or al phabets or other
conmbi nation witten in non-volatile manner in the nenory, when the
transmtter is manufactured. A PRN- 151D of a pseudo spread code

allotted to rd}ﬁea{mgl%g&%usip%gg%sg{?ﬁﬁ& RCPRY 310. The nane of the

transmtter Is stored as tex an area 0. A code
pattern of the psButher,siughd cooklsigadl (Ck} Bdupptied fremtdigirabpriot¢seing bleck

stored in an ea 330. The. code tern of th seudo spread code
Se et T poAT AR a praResige bick BTt s be DR SRR Som ek 5L
bef or ehand t g, {liRgRPSlebsiRMdckizobor mat i on 20provi di ng system in
accordance with tﬁe enmbodi nent of the Eresent invention, and it is a

code patht ern di f f rthe\presenbembadiment ditgitshproegseing blockh 21 pandiadialog prosesging

code allotted. ach satellite.. Further. .as desgri.bed above,.the
code pat Ler ot S36EE Dol Bharkbl for atst Brico Bt o ST AL PR Bkt Mkt
pattern i npuimotifted thelt &1 drdlchipnput / out put interface 260. The code
pattern of the pseudo spread code allotted to the Present posi tional
25i nf or mati on pr oX¢Enag taligt b datastmeturetip indporfgansmitter 291 Mitbrodeseribed.
i ndoor transgtters.| [ gﬁgg

installati onmgi ?gag%oln?ﬁ?e a! frllgﬁga%? er sﬂ%fg%%rgpg{%ﬁ%%@{agg@ﬁ HOM 240

i nst al 118t i onpwivided {ifiodooe xangmiter 200-dor ERPRIOM 247 inalubdesi drehis 3¢) to 340 for
plurality of indogr transmtters larger in nunber than the nunber of
code pattern%toﬁﬁ%/ aﬁ%ssi bly be wused. Therefore, there nmay be a

plurality of trangpd,306Rrdia\ianemiitBers a0E neRsls fRaldEinhe tBRnRRGUAR
spread code. In that case, the site of Installation of the

transmi tt er strigswiittey [Dhe forarrample dwmerals andfor piphabists cdtether pomigiation written
consi derati oh n%fn-v%ia%ﬂ:arhan%gll iR 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 inveﬁtion, anditisa
code pattern different from the code pattern of the pseudo spread code aliotted 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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This prevents simultaneous reception of a plurality of positioning
signal s using the sanme 5code pattern of pseudo spread code by the
sane positional information providing apparatus. Positional data for
speci fying the | ocation where indoor transmtter 200-1 is installed
is stored in an area 340. The positional data is represented, by way
of exanple, as a conbination of latitude, longitude and altitude. In
area 320, in addition 10to or in place of the positional data, an
address or a nanme of building my be stored. Referring to Fig. 4,
positional information providing apparatus 100-1 will be descri bed.
Fig. 4 is a block diagramrepresenting a hardware configuration of
positional i r i [Woll . kit

Fof or mat on Eovi T S St 80 ate b Fpnglte’s halig i 388 code paen
15( Radi o Fr eefitlamsg)dof spoeat ceder c dm thati@de, ehegteraf gatallaticomf Hedtapsinitters

ant enna 402,ha.d wn converter 406 e“gctric&ll C nnectgd.tq RF front
Gircuit 404, 3R MeseRARRIREtE FRYerdsteming U‘e%f‘% CToitRs oL SISRY PP P41 y
connect ed t oTKOMRBvRRNMRIaREuE OReponlFIASIRARY oPFARRERE kigfidOusing the same
electrically connected to A/D converter 408, a nenory 520

el ectri Bal | ycoge pattamn efpsewloramed badabythe saswgmsitiand) infermation praviding
processor 43Q electrically connected to base band 20processor 410,
and a displa?mﬂﬁﬁ&electrically connected to navigation processor 430.

Menory 420 incl udesitigndbhath 8drishatifing MedasatibA ivhSleQidoddrsRaRtPabsanas of
pseudo noi se codes as data for identifying each em ssion source of

t he positi onitfiglediissterrd inBp ajepy348f Thepgsitionalatads eipresented, By way péct |
when 48 code e 1sed: i udes 217 ot
421-48, as s%xg@'}%fei Jﬁ%"g’%ﬁﬁ%@&%ﬂ ﬁ&’*ﬁ@@ﬁ%@%’é‘@gs pfg’cr:”?‘?ﬁvxz)g’é%l agglg&
| ar ger 1Qunbewn coin gladef frtpoeitional dite, anaddresd @rayamernf bitkiingahayeliest@edir e

secured in nmenor 20. .the contrary, it is also possible that code
patterns snal | erﬁéf"rﬂ% 18- t'nBpsitiqral mforgationprew %FWW@' 4‘2‘@tbﬁre

iu fs eg-4 sc,:gtnz : ?ﬁ%%r%@d.exﬂm i€ a blbcliagAnfh3peodEnP 2 hi 8603 BhfuaRd orHer e,
positional information providing apparatus 100-1.
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 pseundo
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 noise code for the first satellite is stored.
By reading the code pattern from here and perform ng

cross-correl ation 5process with the received signal, signal tracking
and deci phering of navigation nessage included in the signal becone
possi bl e. Though a nmethod in which the code pattern is stored and
read has been described as an exanple here, a nmethod is al so possible
in which the code pattern is generated by a code pattern generator.

The code pat gm! gmilgi [ﬂ: ng two
f eedback r egﬂ&gg%ﬁi g&n te k’émﬁoq]ﬁ'lgl %%%g’r%{?%rﬁ?ﬁo Eigta%rdlg

gener at or ar:eslfeetadishtylhwsdﬁd $2 spack daya Ae prereldn aeks 41letta 421t3hﬁe &ete, in
Therefore, detail ed descrlptlon thereof will not, be r(g ﬁﬁgd her e

Sinilarly, t#e e yReEpliaa Goe prteheihaasadp sistede Telele i

rndoor transgity ergy REdik {h@Qo bt inGRY Her@'a&fférﬁm?f gc%s%@:%litl?mar €as
421-37 to 421-48. For exX e code pattern o he pseudo noi se

code al bot t guotess whtheuecstved ﬂgnnhrsighﬂttrahisg‘and decipherigg afmedgation amessege

432-37. In th nt. enmbodi nent ransm.tters 12 code
pat ter s ar PGB e igPe DORITEYE o Liioeh & FETyR BERAAR SRECEAETCR
that indoor gsedsrd lehEha b@awe@&bw@s SPEBmBIR GereP R oo s ﬁa@ﬁbwlnac ed
in a scope of coverage of one positional 1nformation providing

appar at us. Byhichibh cete pettenrigaenersted hyta qgé@mt@sn prosrias] eThecadapeigrn
i ndoor rangégnérta{%r is eglg gor xam@gte%e ]th??edgg'c% ]éélagﬁr o t?\{cturggnd

bui l ding 13 unt t

412 reg@ivi rtg)emoﬁafﬂhe pode ﬁtt&m@&ﬂérmﬂhﬁuéadﬁy oideftdddagrivrersor BkiftétBin tige
control unit 414 control |IQ£ an operatiqn_of correl ator unit 412, and

a det er ni ni rfgt urfiherefore detadlet daserintign thereohrdbrtbe sensated hese- ¢ he
posi tioning signa,fg eﬁ;g%@dérﬁ]‘ﬁ %@tof"thg‘ﬂﬁéﬁ% nbis @B e A to HAobr 414

Navi gati on 25processo outdoor positroning unit 432
for measuri ngenshitersiemiiviog ppetsiningaignals afpcsored muadas 42107 na4dle4B.  For

providl g 2phataliz 190 Deced-an Lhe SLpnal R Lot i ng

i nformagi on wRRLRRLR & 1h'3.ﬂa@%2-@@5' Inl tR8 prRbenP B8ibdirAEHA) ind Jok A&

provi di ng apparatus 100 based on the daFa out put from determ ning

unit 416. 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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Antenna 402 can recelve positioning signals emtted from GPS
satellites 110, 111 and 112, respectively, and a positioning signal
emtted fromindoor transmtter 200- 1. Further, when positional

i nformation providing apparatus 100 is inplenented as a 5portable

t el ephone, antenna 420 can transmt/receive signal for wreless

t el ephone or data for data conmmunication, in addition to the signals
nment i oned 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 output fromRF front circuit 404 is input to down converter
10406. qigg converter 406 anplifies the signal output fromRF
front circuithe mﬂaﬁ&ﬁﬁméﬁﬂﬂﬁmm&uqﬁflén i nt ermedi ate frequency
signal . The signalndng, kaPidh récgwgh&l&o%h:%%ﬁéyﬁfs eéﬁﬁeg ﬁ%!:PG?Q @MQB&?'& 16108
performs digital conversion nternedi ate Trequen
signal, t o dldliagd 1 1, reipﬁm'velﬂ' faed dp@ﬂicmingcmm ensittedhfroitn mchobfmﬁmhtmdoo-
processor 0 15#%. se band ocessor 410, correl ator it 412

per f or ms cor r eF 4Rt sitiqnaj, QXE‘é‘iﬁOI’t We‘"?*@gép%ﬁ"%i%arm GRESdeas @ode
patterngr eaq;om{blﬁﬁéiktpﬁ&le h&ﬂéﬁnaé%cz{nrt%bmwe 420l £ WirdiddSte ﬁ&'le or

correlator unit 412 rforns matching of the two different
patterns of defohdata)ctEmphwaordurf ddditioniy the sﬁgualsprewomtédbdw cont roI

it 414 with th t.al {. ttdf D
llJJg: ng eac\rllvI code EECP[(%‘:‘ ﬁl?cutt%? gchlgi%ﬁ ‘[Znﬁﬁ?ﬁﬁreﬁéoabryé‘ﬁﬁgg{%og g??‘? 98K ng
si gnal receingRe rdctRMS bit AlRARY {Jﬂoeésﬁ)fdf%tﬂlﬂu%rs@ﬁhﬂbﬂlg PP %‘é§ 100,

il
and specifies a code pattern has a sequence matching the bit
sequence of berdwiglhsi Thosignagoupusfeem RESegecisait 0 is infwé tcdayen geavertarn of
t he psgudo %Bse code is specified and, therefore, positional
i nformati on providi ng apparatus 100 can determ ne from which

satellite or fromMonncofiverieeless aniplifesiie sigedl obipar frée RFVesht piecitt400Mndg
25signal has been transmitted. Further, it _i|s possible for positional

i nf or mat i on OYHRYE RS BigTmadiste flequesy signtle n%@fl&rtaélsawt tedihtravertere
nmessage, us '4@@ t cﬂl%&'téruﬁﬁl Bﬁ'ﬁcq'g: Et&ﬁ:roﬂversmn of th§ ﬁt! 1 tﬁ\gédlia%ove and

determ ning unit 416 nakes s rmnatlon as de cri
transmts ddtequinay sigaadrtdanrigitalbdatay (The digisldata ie inpdetocrsd nad pagessar 410.

navi gatjon proc or , 430. Determ ni n unit. 4 termn s whet her
the PR 1D i el udbBie Radisogesogt b gomdat hejhf ﬂ?gpeg%% forfelatng OB

al | otted to ybR@eh RN Vell Sgndlh ('Stﬁe"p & reh P Bntrb A fﬁ?ﬂ@ﬁoﬁﬂm he
GPS satellite. ﬁere an exglrlrp met: bea“gesﬁl bed Frn V%tl ch &Hm&

satellites #R28 chgdnstzmcg, tgerrelator unit 412 performs matching of the two dlﬂ‘erent 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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5positioning system Here, 36 pseudo noi se codes, including spare
codes, are used. In this exanple, PRN-01 to PRN-24 are used as
nunbers (PEN-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 |aunched in
addition to the originally | aunched satellites. Specifically, such a
satellite may-be | aunched in case a 10GPS satellite or a transmtter
or the like nounted on a GPS fails. Further, it is assuned that
12 code patterns of pseudo noise code are allotted to transmtters
(such as indoor transmitter 200-1 and the |ike) other than the

transmtter 0 . [ i ) s -di.ffete
1 om PEN o TR 880, DB UArt B dele s Hifr AU PRRIB B dsAFl:
PRN- 48, are mtdiedipedtitiing Geabis the RRN-TRRHRkdA 0 tise trandmitfbhethef thaethe i t

follows that in the present exanple, there are 48 PEN-Mos. Here,
PEN-37 - PRrapgmisteemgunted onthe (PSisagllish transnitters in accordance

with the arrangergps .a%xinﬂﬁﬁﬁﬁl Herd%&%ﬂ}]& inShHich ﬂ@ﬁ@ga%l@es bk ubkR6H the

transm ssi on output i s not gh enough to cause interference o
si gnal sGem tostiohing systeac h Hefe, 36 @sdudd moise todenSmihidimy sparetcodess amrmsddENIA D

may be used for diff i . transmtters. Thi rr angement
al I>/ovvs use sfwi%{%?ﬁbb?@qﬁgﬁééﬁ ysRd %Wrﬁ@wﬁécorp%g@ -
al lotted forrefdagiveGFSHEidIE sndPRITS 1§ PRNOSE arzhfe][deafs ﬁgﬁbe@ﬁ% ReHiifinB 9

unit 416 nakes a reference fo code pattern 422 of the pseudo nofse
code st ored sparersatnilitey. 4PiE sparedeteliitavicfees whacatslite lhnshedbidadgition terthe

obtained fromth eceiye 0si tj onkng si gnal t che he .code

ot rorm a1 oeutfy Ry SmAS, ot X RtardRE T Re lalEere® st
mat ch, 10let erGPsAA€lity Bt & trédsittle tog KHE like Sndubell oh REEXOGIlY, | oni ng si gnal
has been emtted fromthe internal transmtter. Oherw se,

det er mi ni ng uni t FamtBergi isassmed shat 3 codepatigng 9 pseHde nojsecqode aietatletéedrtp om
GPS satel | jite.. ' '
Stored in ek ARl 206} FLLHERh Dl Bl WS, BGhA B
pattern has xbamtﬁdadnl tgé ?PE satdllitesg Elers, monebiaysl different \ﬂigrrghbmﬁ]ms glideed to the
tt ., TO eter 1 on S peen escri ped, ,tne .
ot or m nat | RS 6 TP, BYCEHSAV4R, BF a5 o HaPEvEGHBiEo o
conpar i §on - UfieRGorRRNGHRWE Bt RGhe!SEEnT eramtpte,em%}a% 58 PRALDR. Akl P8

received signal 1s emtted fromeach GPS satellite, determ ning unit
416 transm t¥ +ARNd@tase divttad teidddordransrhiters preadcbidentesviththe atrangemerd 06 r

positioning .unit 6 432.. The data obtained fromth i.gnal . i ncl udes
navi gat | on-dioeT Uiy oERr S SRt densr iR il T RD e AT T cause
transm tter igRferkn@ oflsipfalt édiited H8MVaEH HF tRQindGdrtrafdiRittefs2Mhe BArhSPRNED
data obtained fromthe signal to indoor positioning unit 434. The

data repr esemysberebir difiseantindeqriesmittersi n Heivermnaemen aiewsuse of
:speC| f ¥pn9 tt%sﬂﬁf@]‘stlﬁr%& if fnurhg'éil?}?z{n thd PRRTDS &ftStted 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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200- 1. Accordimgtoanmorier—aspect;a-nunber iidenfifying the
transmtter may be used. I n navi gati on processor 430, outdoor
positioning unit 432 executes a process for calculating the position
of positional information providing apparatus 100 based on the data
transmtted fromdetermning unit 416. Specifically, using data
included in signals 15emtted fromthree or nore (preferably, four or
nore) GPS satellites, outdoor positioning unit 432 cal cul ates
propagation tinme 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 nethod of satellite
positioning. The process can be readily understood by a person
skilled in t@@Saatelliteghelolt hieeddode pattabhe haiteerdalideted r | Paugin a? &tahgplesin fivhich
wi Il not be pepeated here. On. the ot her hand, .in navigat.ion

bt ocessor 43 RRASFS e erHAgPiTHGn brs Hesdesoed e SRETHRYRR Fgy be
process WhenmafehyR@eiphtiAalf othaf @4taretHoP Bx Ak meBﬂisaﬂﬁﬁﬁgaPP{ﬁ-I_@q{Q? be
exi sts indoors, based on the data output fromdetermning unit 416.
As wi |l be dussddonsbeideterminationndoor transmitter 200-1 enits a
positiori ng sign |.n i ata .(11 2 f S i fving.

l‘'ocat i oﬁ. Ther ef girfttal?e r:é#e?‘%ﬁg%'ﬁ%slsl &?l&%\da o ﬁ?%'ﬁéng% ?a(t)%ﬁtf)’r%ge?‘aﬁnnf it 16
appar at us 10anseite theqltaabedined fRointha specifiaé sidadl fo Sm¥odiepokitising onit 432 om
the signal, and the data may be used as the position of positional

i nformation pRedataPbigined e sherensloncludes gudsatipn date; oHithryreemived sigoal is
perforns thi : ( b ] . Lton
it 432 or (o roRandol Ealihds 200t Peke Mot Qi BRI RO
di spl ay 440. dBpebtahedibhyhe signel wWatdvoapesitioningnypid 4as e dThendathvepdadnes f or
di spl ayi.ng an inmage, .and an i mage representing the neasur.e osi ti.on
or "6 o1y nEPTIBEE SIS i AHDE, 4h BB 0" STestibn a0 BapoKinfagt dansmite
installed i Szﬁﬁﬂ.efﬁéc_%ﬁhi@k@ Abhey a’%.}z‘é‘c%! a%n‘f@bﬁ@éxﬁﬁdﬁ%@le tralRhifed xh@%ett&l:dl.

Fig. 5, the positioning signal transmtted fromt '

ng frol e transmtter w
be descri bed. Fi glnngvigtngprecessor 434, onidoof pogitiohigg ahit 38D exsmites eprobgss or

transmtter unted. on a.GPS.satell,i.t.e. Signal.500 is for of five
Sub T rame. ofeiARE b yinh, pr Sty itrFmatnd Py b iah S LfF Byspd
510 to 550 adga trepaitadttom Heamanthg tediigy Speificaly) $8ing U&th inclided in' siiels
510 to 550 each include 300 bits, and transmtted at the bit 10rate

of 50 HBfs (bemittsd fromdbisaqy momrigreduraiy fourer mere) (Bhsptllises, sudros ub
ol udes a ¢ PomepinEiink 332 pSEAA Fopsenton P aliFlia dnd bARF 0T Myt
30 bits, andofe&shgen,diatsathb p3sitidn &40sitivdabinfoFmaton prboiding tapmanatbs 0.
Sgﬁglr ;![ gg! | éa‘hggrlolcjggfs e'gulacrgtaedl br;'fa 4 %Im%rt}m%% ?&t&ﬁt%' p\g?iﬁgniggb ge%ggce?slcgnl ,S
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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15sub frame 1ID. Fere, sub 1rane 1D represents an identification
nunber for distinguishing the first sub frame 510 from ot her sub
frames. Message data 153 includes GPS week nunber, clock information,
health information of the GPS satellite, and orbit accuracy

i nformation. The second sub frame 520 includes a transport overhead
521 of 30 bits, time 20information 522 of 30 bits, and nessage data
523 of 240 bits. Tinme information 522 has the sane structure as tine
information 512 of the first sub frane 510. Message data 523 incl udes
epheneris. Here, the epheneris (broadcast epheneris) represents orbit
information of the satellite emtting the positioning signal. The
epheneris is highly precise information uypdated successi vel

b
control st at PEHHOSEMEE AP 5T infeor positioning wited3da0¢ vt fiondlisplay onydﬁsﬁéy gﬁﬁ-r d
b f 53 J . . > f.
350, Spoci 1 ChfRaly fhe SRR B ioihe LR rolMispihe SRRALL, St AGE

over head 531repfes@fiingittespeaturadpositionrardisplayind 82 lodati@dwhert sndoandammasage
data 533 of 240 bits. Tinme infor ioQn ,has, the sane structure as

that of tinme?f%t &eﬁlﬁéﬁ"ﬁ%ﬁg&w@? e sHed 67 digply £ 510. Message data
533 i nclsudes eDheR@'Er'riﬁg to Fi%0 3, 61?3‘[5‘05&1%1155& ?igﬁélt?raﬁsrnﬁﬁ?d #6419 thetednSdRE Fill be

transport overhead 541 of t's, tine nformation 542 of 30 bits,
and nmessage descmbed43Figf S sho@vsiaistructufti dffasigoalt 500 eovttedttyartraBsmistsngeourdedt a

513, 523 and 53 dat a 543, i | i.pf or mat |
surmary of s SPSCEal SR IO TG T AL BHER o JHGpLey et sub
i nformation, frhfiés (1699580, Nau8drabill § B 5950 htdRpedbilyBiidmis@lited Byl thehe | i ke.

The fifth sub frane 550 includes a transport overhead 551 of 30 bits,
time informaifRRsMItEE? b fpgnesSiQ to Siieapheinside3bbit, B83rapsmiptad atthe bit

d .0gl: . af OF [ f
St ol PCe holRER APt SeBh o C ek Bl e AR b LY

of 25 pages, tramehitted iedcdvopdge, different pieces of information

descri bed above e defined. Here, the al manac i nformatjon,represents
schematic orbit ﬁh%‘ﬂftéw feTf"_é% SThclutes 3 rOPRICSYTTeRd s bt @ﬂvlﬁaote%m y
of the Correﬁﬁf?ﬂ%&ﬂsﬁ@f@?blt§,%n@l41ress§¢esd)dté bRt orolo 8lid.  Fime RASSRlatibd £

f sub o 550 15 d 25t

When transni ssion o ranes 510 i's repeate I mes,

t he process spetifically inchidehiemé infermapamebtainetdwlsam sl frame 610 isigenegsatad; 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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pi eces of information restarts. Sub franmes 510 to 550 are transmtted
fromeach of the transmtters 120, 121 and 122. \Wen sub franmes 510
to 550 are received by positional information providing apparatus
100, the position of positional information providing apparatus 100

i s 20cal cul ated based on each piece of mnai ntenance/ managenent

I nformation included in transport overheads 511 to 551, tine

I nformation 512 to 552 and nessage data 513 to 553. A signal
560 has the sane data |l ength as each of the nmessage data 513 to 553

i ncluded in sub frames 510 to 550. The signal 560 is different from
sub frames 510 to 25550 in that in place of the orbit information
represent ed gs. GPOAIRGSIIRIRRVLMR hiuion S rnd frsf 88 £AE 10
representing the position of em ssion source of the signal .

Speci fi cal | yMessagadhta 56DincindésieghpemdeBN- 1D 561 of 6 bits, a transmtter

I D 562 of 15 bits,, a -cqQordi nate val ue 563, a Y-coordinate, val ue
564, a Z-coor di naf & Puth s isame Bl ﬁara%speam@réﬁqdow@ég? Pits e
(‘Zhf) 566, aprRddfiEes 54D 50 A8 hnd neSIEE YRa 38Bof B P! c}ﬁﬁ@rehtsfrom other

transmtted fromindoor transmtters 200-1, 200-2 and 200-3, 1 n place
of nessdge datessafd@ats 615533 amici3ddmessege datdoS Frinchptes sli@naconfeEdatioBRN- | D
561 is an identificatiqgpn nunber.of code patter of. a gro f pseudo
5noi se codes 4"V Elatagtfa&F%Aﬁﬂ@%‘of‘fﬁﬂgﬁf‘?ﬁéﬁ@ e ag%m(g, i ndoor
transi tt er s (@0Rdkared OAFeAR RO ufinehs sheredtbssi on sour ce of the
signal 560. Though PRN-I1D 561 is different fromthe identification
number of code palhefiissubiramedsqinsiydend transport ovargad 85t ofidkbits) tiwet ed
to respectiv ) n L1 iqg t hesg.ar e
the nanber s S BRRSRS 4 SRAE N SR e s TR0 0 EendiiSt

sequencH) of indRidsediBardddsnisintkion Withe blhem a9 SF bdtlita hedlthfi gofmdtiodN Message

provi di ng apparatus obtains any of the code . i
data 543 and 553 each consist of 25 pages, and on each page, different pieces of

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 565,
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patterns of pseudo noise codes allotted to indoor transmtters, from
the received signal 560, it becones possible to specify whether the
signal corresponds to the sub frame 510 to 550 transmtted froma
satellite, or the signal 560 transmtted froman indoor transmtter
15X- coordi nate val ue 563, Y-coordinate val ue 564, and Z-coordi nate
val ue 565 are data representing the position where indoor transmtter
200-1 is nounted. X-coordinate value 563, Y-coordinate val ue 564, and
Z-coordi nate val ue 565, by way of exanple, indicate |atitude,

| ongi tude and altitude, respectively. Altitude correction coefficient
566 is used for correcting the altitude specified by Z-coordinate

val ue 565. 2 f feleC et |
data i tom  Thop e S fbE B, GRP ot WP Py, SpdPlesdle 3880 Sard,
by Z-coordi néﬁ@ats\tahmtt&ﬁﬁommdummwyzomheom@d 200-8/ih plaey of ro¢ssdpe

used. In that, c t.a_of " NU ex nple is stored in the
area all otteﬂatf‘gfg q?ﬁ Bce”dgil)t“r%‘hk“aﬁ’ﬁsg Buer38i ent 566. Referring to
Fig. 6, a control pRiECcicy tseanqtenttﬁédttoh%ﬁbeﬂ dtt@&mttbn@ oPf B\l bPBseudo
25apparatus 100 will be describ Fig. is a flowhart “representing

a proceds pr ociezieades ébo@cd:béorelmpdbegenmamts (fnowml;r inda@ teameimitters 200-1,
navi gati on p 0eS 0 of 03|t|onal nfor r oyi

appar at us 1080 “%%géi)é%%c 30 H0RAL ”ﬁéﬁo %\}qﬁ*ﬁl ﬂlg, 561 s
appar at us 10@iffeRéinei 8 thdidaekeation elume&ww&ﬁ)anene oP®8 'gPdu@WfBébuﬂd: gbisd -
Specifically, base band processor 410 receives as_an input the

recei ved posFedespaliattediterrapective imnsmitiels menjed andthe &Eﬁéytelrhtqs,rﬁwere the

converter 40 4

pseudo noi s agas AlcRa8t L OREARkoL FheRERA B BR ool RulBRor 68 ol
wi th pdgsi bl eystbed. ayWh@fthepdseﬂnalartfdnmmptcﬁudixrge@@mm%ab&mseﬁy Sfthe code
correl ation betmee@ t he code pattern and the receive p03|t|on|ng

signal . The Rf5RS© &Peugeﬁeﬁ%ﬁ@as iotsd prindeqrtransraittess dfrora gheFaeeaved signale
the nunber okgRiifiRcthes f%@stlﬁ ﬂteigbéést’é%ﬂ ere ﬁ&g)tt)‘?he ﬁﬁ%‘dﬁi@ 510

that the chip rate is hen terns each havi ng
t he del ay of tofd tebsthittsd frpmtahsatelhtts or timctgnplrﬁﬁ@eradsmtted Fowmen irglanr be
gener at ed. TI€| Sglﬂt?cess of establishing correlation with the received
si gnal usi ng "&¥N"Focode pattern i s executed. Wen an output not

lover tisan a pr edgidoBRihatd WaRRFEE VY icBodBlaRGaRE 561 dnb @ -GoRFdiRIt@vARI 565
process, base band processor 410 |ocks the code pattern, and can

speci fy the gemdata rpwresenmathemsntmdwher@né@mtmmpr %ﬂUghélmOUmeém Xhe

cod Pt o vyod R il L Y-SR BRFUAR, B S £ IS AL e IS R

code used f 0bxzﬁrﬁil@Mlcﬁﬂdﬂtﬁdtmoﬁ@ldldﬁgn@ﬁltitdﬂle, e etiveBd Altltude 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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15posi tioning signal can be specifi ed. As will be described

| ater, the process for establishing correlation between the signal
obt ai ned 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 enission source of the 20positioning
signal. Specifically, determning unit 416 specifies the enission
source of the signal based on the PRN-ID (see nenory 420 of Fig. 4)
corresponding to the transmtter that uses the code pattern of pseudo
noi se signal used at the tinme of nodulation for generating the
signal. If the positioning si gnal has been emtted outdoors the
contr ol proc sL8R 8620 f si,t i ani s emt

351 ndoor o, 1t Raussh e Sfodi il ¢ SoBRaBE S Bl BroteiPLd e b &
recei ved si giilpﬁt&h:t mén@q)osmgmb@nae (digita@tgl chmadaed aata)rﬁbr@nVIDIa@{v%mﬁm
control procegeds to step S640. At step S620, positional

i nf or mati on Ba&s\mﬂ PTECasRNs 4 A gensrateppascherephingl of peayide maispensies 3 ende patiern of

signal, therghyy, gim' gdigg%ﬁt »}uﬂi’%&éﬁﬁlg dklg FerRd %@hetﬁggslgiefnw;dsi%e

out door positi oni n At on processor er poses
t.he cod& pat bfécrorrelaﬁ@’pbntﬁéeiﬂ tite sddemheterh andmiewcywé& PositidMhg signal. The
dbove- descri be I cked" code pattern, hereinafter referred tg as the

"1 ocked code® gpogratsd cpiirep%gisii% St ieREORIP. GHige the BB f bits of the code
navi gat i on éﬁgesf fyoup drld o HE ol SBhah HBr 10 161HRR - THeh, AH48Rode

5622, outdoo 5p05| t 432 executes a common navi gatTon
nessage pr ocml"xfs@acldaizml ithﬁdehxg of hee hpifSiitt thanis, eode phasé difierence, oor 2

obt ai ned navi ati ssa At step .5624, outdoor |t|on|
ani t 432 exeBUE SRIBEESS ofrtabfishiig GoElarion Wﬁhﬂi?deiefvegﬁfg using cach

positiqpal i Eu‘d@r Hﬁérh%x@&@éﬂ divgbn 3R RapaE bt 1hAG thah LAEdEh&t B&nsi qgr
i nstance, if th ositional information providing apparatus 100 has

recei ved pos#etected ingherouelgtien Broesstrsscband nmceasglrﬂ@rlocrhsiﬂ@ aogde patiern, @nd
i sence, oo sl B 808, 4B BBl PR K. o
navi gati on niss@ee gt bisd @de tifadhasaRebit Sdq@erk 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 contro! proceeds to step $620. If the positioning signal is emitted

25 indoors, the control proceeds to step $630. If a plurality of received signals include
signals emitted indoors and outdoors, the control proceeds to step S640.

At step $620, positional information providing apparatus 100 demodulates the
positioning signal, thereby to obtain data included in the signal. Specifically, outdoor
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Accordi ng to another aspect, if positional information providing
apparatus 100 has received a positioning signal emtted by a
satellite (outdoor signal) and a signal 15emtted by an i ndoor
transmtter (indoor signal) (that is, when step 5624 is executed
following step 5642), the signal used for position calculation is
determ ned based on the intensity of indoor and outdoor signals. By
way of exanple, if the indoor signal has higher intensity than the
out door signal, the indoor signal is selected, and coordi nate val ues
i ncluded in the indoor signal are used as the position of positional
i nformation 20provi di ng apparatus 100. At step 5630, positional

i nformation pravidi n&éaﬁﬁar atys 100 denodul ates the positioning
signal, to oBPsfioM f 3R Of nRragRtioh Profrss e 43R arperegsesthe coda najtern ndoor
posi tioning g 5K %S RERES 420 Gihb MR J

posi tioning si g%éf}af? ansm ttedl%f r o% %ase Sigﬁcgﬂg?‘ggée%goébdg%&}\ﬁ/\her eby
t he nmessage déanemaiter reforred toed ther ‘Govkedheods pbttérm’Prom tBSHasitivhing sigha, to obtain

osi tioni i gnal__Th d is included in th i tioni
T gnal et SAMBROP ARG BOR (6% SACHTE Fing e BsRlo AF St e 9N ERRT on
nessage 5lat a phgtdisiachit 432 h@uR93 ichhMBh A 'igﬂa{essfaggﬁkl%eisk ?cﬁ@al}{:ﬁl%ﬂgazhe

satellite. Therefore, it is preferred that the da engt h of nessage
data is the Pasvomysingiour of memp\obtpined oavightion messages. At step 5632,

i ndoor positionin ni 4 abt ai ns _coor dj e values fromthe, dat
(that 18 dat at ot S8 867 Bu b e o GRE L R fretfossTpodsh g oficn 18
transmtter (HeqrositisaoPpaitional GiomehtibRb@vRlfhg apyara@9en1 06 RARICuIABE pH
Z-coordi nate 565 of signal 560 shown in Fig. 5)). If text information
repr esent i ng SKacS, Hbepasiiony anfermation proxidingaparatys 3P0 hasacdeived apsitianingn
5site ifincls L f i C r di e | ues,
cuch tet 1 nfarasefled fm TR riche AR, Sy E SRR MG I GHE

i nformation pfoviadomgineiprmdtios addfhe desofbatiasedlite iaclpdediit theMbvgation
signal, thereby to,obtajn ti?e data included in the signal.

Speci fi cal | ymeswetidsrodyistadifiommeach sigrals 432 superposes the | ocked code

pattern on the poz‘ﬂzéd.r&]ﬂ% gga(;%?gi’ %S‘Bt@% g?g&ﬁ%ltiﬂﬁﬁggﬁagﬁﬁdé%{bgarams 100

processor 410, thereby To ata 1nt orm ng
t he positi onhagreedivgdalpositienieg signal éroittedbpa sdtellite it dporsighalpaal a signal

i nfor i on praovi.ding. ratus, 100, recei yes both the signal froma
sat el mge angmgteg?’&ﬁgfn%lg&gtfﬂnélﬁiﬁehg‘bd@f” ’f‘g%ﬁs@af lse?’heé‘rﬁ?ﬁp. #ﬁgﬁ&eﬁxeﬂte s
operating i nfaloSagOstdpl 842}, eidnal usBPRe poslidl &icRlafion RA¥ieHRbE B ESSREC
havi ng synchroni zed time data 1s obtained fromthe signal from each

15satel | i te Hiepsiuefindner prdosdenrsisorial Binwvar ofexhmopledfidh indoon signal has
E?SLS jnate valhan@idy W hd §fadbr Sk 1RE 888 Farlalls SRS dobRIRALL

NS
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 S642, indoor positioning unit 434 perforns a process for

obt ai ni ng X-coordi nate val ue 563, Y-coordinate val ue 564 and
Z-coordi nate value 565 fromthe positioning signal emtted by indoor
transmtter 200-1, and obtains and processes 20navi gati on nessage
fromthe positioning signal emtted by the GPS satellite. Then,
control proceeds to step 5624. At step  S650, navigation
processor 430 executes a process for displaying positional

i nformation on display 440, based on the result of position
calculation. Specifically, imge data for displaying the obtained
coordi nates, or data for displaying 25 the installation site of

i ndoor transm tt erAt2Gp-3632,sndpenpositionthgamil 464 abmains co@dinite vainegiray th40.
Based on such, data, . displ.ay 44Q di splays.the pgsitional jnfgrmation
of positionald¥ Wﬁaﬁtghﬁmeﬁwe&my%ﬁaﬁ%%o @éowaé}maﬁt@b&arfxam@&

Referring to ifordiateldBE, VROGRnaRI56d 18P BboRfinaBORstde féﬁgﬁél sk® SiWRh 'F%’."
d 100 w d.

of positional information providing apparatus be describ
Fit. 7 shows 3 ilftegeinftirpgioayemesedingthainsiiBionfsitposintdddreas of the installation

i nformat Lon ptovi.ding .apparatus 100. \Wien positional information. .
brovi di nf ap e A eGP RE BB uplere ol Siah soRICH S A EHEE B i
each GPS sat edddifed out doors, display 440 displays an icon 710
indicating that the positional 5information is being received based
on the positioni ng\tsteggro, pppiienal inforpgiben providigiappasetus 1 9Cdemoduleiesthe
provi di ng appay. : ' r it |y i
provi di ng ap ar a%ﬁgg %g%l’ggérﬁ&ﬁgb I%g{r%glérﬁe criegznlc@lgg‘?ﬁéth%%én%[' ingstr?F ‘%EMSY’gnaI
emitted frommeedior GhRicitigeinit 482 supsaiosaithe [pokdd dode pAttdni b thebiitidhing
provi di nq? apparatus 100 receives signal emtted, r examnp

a

a fo e, b
i ndoor t¥ans rﬁanﬁléfmm&ébylmeb@ndgﬁaffessg% 449.4herehnt to obtainthe Agga mélaﬁ@y

manner as th aQﬂ!kaf -0ni gﬂg e tt f: | F :
descri bed abg\r/e. tng? #hg%gf%p(l) stlﬁg'haI}E??ifn{)f?%@%ﬁﬁg‘fgﬁt%ﬂ%dﬁO%mon
appar at us 100@rpedihgapprratisel 06 aeveives bk the sighalefkan ukadlitstaad a gigpad Siotv anal
pp pe P sigh gpd

signal is recejved froma satelljte, on the signal, Wwen posit]jonal
T or mat | on’ RSV HRRIE G Q6T OCPREAAR Hes Bl SHEIT | HEG: it rhTe
from the si gnaligatish hésSipe htfind HabratibddGinid \Blta & RBraRRE FbiAR&kignal from each
information is obtained based on the 15signal enitted froma

transnmi 18 er isatsllisg anddlataridviog positiondi isformgteon sueh i thpteoydinate values and thadike

d i bed ab . Bt i i i. dj 100 i
acoor dance witpRe PhYEp SR FhlThe Sihalhe LR Ton

recei ves, at placeg swpeoez, iRidop pytitRing @434 GEEored arddebsfof aitifing Ixe
recei ved such as_ indoors or_a ground nmall, radio wave emtted froma

transmtter (‘9QuknatgvaiuedédrY codidinatervelue$6%awl Z-coodinpteaiabpe 563 omzhe

i netall ed at . L ) . o 100
obt ai ns. | nf orea b Semaffiikich 87 Baob kiRl A i el AP REAC
as coor 20 nat enavighticmanessaga fildmeths positioningtsimalrendital byatie GPSnatelites pTays it

on display 440. Thus, the user_of positional information providing
appar at us  106°RHehAEOSHA tg%ﬁg%ﬁ%‘é is at present. In this nmanner, even

at a place where tA1g:p®3ke, in@NkARDnPratRabr 48NOREEE Hob&s Hrkidphgag ved,

positional information on display 440, based on the result of position caiculation.

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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25posi tional information can be provided. In this manner, stable
I ndoor signal reception beconmes possible. Further, even indoors,
positional information can be provided with the stable accuracy of
about a few neters. The ground tinme (tine of transmtter such
as indoor transmitter 200-1) and the satellite tine my be

I ndependent from each other, and synchronization is unnecessary.
Therefore, the cost for manufacturing indoor transmtters is not nuch
i ncreased. Further, after the start of operation of the positional

i nformati on providing system it is 5unnecessary to establish tine
synchroni zation of indoor transmtters, and hence operation is easy.
Each si gnal f HEOR0 r ¢ n
itself for sggl(‘:ofréq??%ﬁl ﬁr@ﬁ& ?gﬁ(.:bg't I on vvhv&el{1 ggaﬁgﬁﬁerﬁans%-{%hg% ah Hﬂa%’é Hﬁblh?

i nstall ed. Th@r@ﬁnhyeﬂy‘mqu postlmheﬁmmstmnyprbmdmghppatmselOposWhempashtmnal

I nformation ba ed on nal s emtsr@;afroma Lurality of .safellit

Si
10and t her ef aPTTRE RPHRS Spaarays EDireseen A PR onge sigbe keiEed fom pash
st gnal emitt edp$ ERENIR obiddStsedibflANAY didpBHys an icon 7ﬁuihalbﬁrn tRa? titePRsisibepnal
emtted froma single indoor transmtter is received g position

where thé si gn@rmat@nrléb@mg/@qelmdrbaw CslﬁbﬁzPCfSlt@dmgmealef Bﬂ@n tlEsuSQrmfpar ed

h h h
For "prov o no SRIFRR SRR BILEpRITA TR MG AT Rl FeFAED,

Here, positi opravidingfapgaraid 100 dat av ﬂ(ﬂigezgree@mn@pdg&mm@ sia@enidd fFRsletch €
dedi cated hardware for receiving the signal emtted by indoor

transmtter 200N fatellitgy Rethersposiionaliploamativnamoviding anpaetusd 0f seceives a signal
realizing t heenﬁg&i’ ‘?&téx?ﬂ@%ﬁ bgzgrr?%c{ogﬁ'glg Erﬂtt%% gm T-l[??éx?al f)srtf"ans&uhe(‘tiﬁlthe

unnecessary to design war € pl'yi ng
techni qi@ of saiwe n@peras dretpoelnbmdg sipmdl emared frbﬁﬂheGPS@%hal! anctesdided sove.

posi ti onal tion, i ng, ap us 100 can b revent ed,
pronoting wi d@fe ‘{faé qu‘l} %’BBquvi‘ﬁrfﬁa"rppFrﬁ?-‘érlﬂ%P? the\SRRIE Afpoess as
appar at us t hadxegdlR@BPwhGta ;sda%ﬁmrgnaris 1%9émid'i¥c§ﬁ ssa&éme%{ U's: acaﬁmeﬁan
be provided. Specifically, menory 420 of positional in tion

provi di ng appResitional infonation providing apparatus 100 obtains positional mformauon 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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25hol ds PRN-ED defined in advance for the indoor transmtter and/or
satellite. Positional information providing apparatus 100 has a
program for the process of determ ning, based on the PRN-1D, whether
the received radio wave is enmtted froma satellite or froman indoor
transmtter. The programis realized by an arithnetic processing unit
such as a base band processor. Alternatively, a circuit elenent for
determ nation may be changed to a circuit elenent including finctions
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 5portable tel ephone, the obtained

i nformati on may berHagrshnt fin@ (HO8 oF Pam@initted sWBAREP indod2PanSkBIRr 860-8 dndash
menory. At the hj me of em ssion fromthe portable tel ephone, the data
hel d in menorSptelsdtimeipapbe indepcadant fram epeh ether, endsynehaeniastion Byinaesetsanin
approach, posigl N I . 1SS : e .that.is, the
positional in %?%@?’l tglﬁeé)%?%%gﬂgtgﬁgﬁﬁég%gfﬁg%gsr%tn?l Sfﬁ m&;eg%ddi ng
appar at us 10(Fuwthet, terphe stabbfopeedtioplodthe pbsitienal noridlidrdaeviding system, it is
transmtier, is transrrittqd t.o the base station that relays the
communi c8t | orN§ssEsayHesstablish tip syshrpaization ofdrdopr ansmittess, spdBencen as
communi cat | OnypeREOR eafyodet her with the date and time of reception.

If the destination is an energency contact nunber (110 in Japan), the
posi tional i nformdachsigwd eritted Somreaghvind o traasmitter iedbdeg infermation frseifdor

Thus, simlar_to.th onv.ent i on notifjcation of em ssion, source of
an ener gency RE{HD g‘i‘e? 8%\{18“ﬂhﬁ@ghﬁt&“@‘aﬁgﬁg,mwg?&f iﬁ%@f&%ﬁ 1h{s uppecessary
eni ssi on sourtgealbulgepasifis inforRba ASEUHESAR $MithlSrom 2 pluraiytdT sitelas d
to a transmtter installed at a specific location, a transm'tter
capabl el®f erfind thepgfors, rashieat! infprmatign candbetepxtractedirom diee signabenittechfomiat er
nmount ed on asﬁ%peit}' lenjglg satellite nmay be used to realize the
positional intdrmation providing system Therefore, 20it becones

unnecessary to redaghgnasthesigiahedited from o e i8€dcrt@hsmitter is rebBiGed, the
posi tional i nfor.mat 'hon provi ding systemin accordance with the
present embodONERR Wie thesianal s sgeiverean b spesifigal Theseforeeassqogipared pth
posi ti oni ng. oliARSeRAbRfiohith Sysid | Wi o€
frequency, anod thergf or erbo(rgglg?logag\%égg gr}%irlléaég?r%’ntﬁ x\%beﬁdﬁ ﬁélrolé’ga&%}r 1%31?
conpar elid wi t lrambeealizedin osimpleMbantery. As a result,

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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25construction of positional information providing system becones
easier. <First Mdification> In the followng, a first
nodi fi cation of the present enbodi nent will be described with
reference to Fig. 8. The structure of signals transmtted from
various transmtters is not limted to that shown in Fig. 5. Fig. 8
shows a signal structure in accordance with 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, tinme
information 812 of 30 bits, 5a PRN-1D 813 of 6 bits, a transmtter ID
814 of 15 bi tsych stacmes biind prasessar. uAlBIBtively, acaironitl elamerd foradeteemBiatoremay

Z- coordi nat e v, 7. .Th irst. 60.bits of signal 810 are the sa

2 the tirst SanRedily ol ol Roind gk e ing o by deuBinim vhuibe
a GPS sat el | igogitiof infdreafi@Cpadidhp Bpfar 8581008 cafibg RsHne820 i s transmtted
by a transmtter. Signal 10820 incfudes a sub frane ID 821 of 6 bits,

an al titude corr edtthe gostinapkinfprmastion povidingapparatusal§8 is implemepted 2t & on

dd 23. i jf ' ' ' i..n 144 bi
i orons pdtablf ddehaf, HelcbBIERInREESE mal ot RERLIRd O ckiorbieb
i nformati on adcr sadlaSiZdpmbol | antirginie emidsioh fioeetht Pordblstepltine 8RO data

the third to s'bxth sub franmes are also transmtted in the simlar
manner. The pielddR@egeny 4700payveheitppsmified (afde destinationh Byipuchea deprogds e

not limted tQct m% f d . .
adverti serrent#a?&el?lg% g]g&?%g%dosi t |1%%g?§&frﬁ g?ﬂng%/ f}% ogﬁ@{‘%rﬁnﬁ %?nn’? btained by
Resour ce Locagwstienal mfortratord proeding tippardtes Hidhsttheepdriakle tefephohefremaliced i n
areas defi ned beforehand .in each sub frame. . Signal, 830 represents an
el o001 "t PROH PR P FERGAS drchant i v B traBovEnand
the third to THekhd skibn ho@IBE pbANSMDinfFRaSGHR Bhiifichtion Bdrd 18dett

20t he signal 820. Specifically, signal 830 has a first sub franme 831
and a second vgtiyghe date and time of reception. If the destination is an emergency contact number

(110 in Japan), 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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frame 832. The first sub frane 831 has the sanme header as that of sub
frames 510 to 550 transmtted froma GPS satellite. The second sub
frame 832 corresponds to the signal 820. Si gnal 840 incl udes
a first sub frame 831 and a third sub frane 842. The first 25sub
frame 831 is the sane as the first sub frame 831. The third sub frame
has the sanme structure as that of the signal 820. The structure
is repeated to the signal 870 for transmtting the sixth sub frane
872. Signal 870 includes the first sub frame 831 and the sixth sub
frame 872. When the transmtter repeatedly transmts the
signals 830 to 870, it follows that the first sub franme 831 is
transmtted asmatyimitedin thatchown wiag. Si s Fig 8sbowd 4 sighal Afucerre inecdrdamt

sub frame 831 ..s,.transmtted,. any. o& the other sub frapes is
i nt er pol at ed.™ r}g%i’rre?eélglinf’é‘,gcﬂt‘ﬂ% ofrdhs prggent F‘Sﬁ’é?ﬁt@giw APREHECt i ve
frames is fi n@hsoitthd f r28e %%ubﬁnr'é?@ﬁgmfswﬁ tlfaﬁﬁiﬁﬁecﬁ%ftﬁé fl»aﬁbshllﬁt%ér. sub

frame 831third sub frame 842-4 first sub frame ... sixth sub frame
872 -> first Staml §104pdudesy transport eveherd b of B hits, 882 informatiGe’ Bhaf 30 bits,

Modi fication> i n tk d i fication wll

doscri b, - TRETSHIEPLS B FuneiferaBi aal S Bl AERorB Y e
from sub fraresrdmi vaRe 35 andZ-oor@indtd ekl 8RY.i CRlelfyYst D BUS ot $HB1al 810 are
structure of signal 910 in accordance with the present noditication.

Ref erring t othe gme gs theifigi 40 bivs of epfeofifbr subdrames 4éHter $50emittdddweh GRS, a
preanble 912, a2 REN-1D 913, a transmitter ID 914, a first variable
915, X-coordinate value 916, Y-coordinate value 917, Z-coordinate

val ue 918, and a PAatlietspé¢dBRGIDEEme, A siRingl 820 iOR4hshAkd by 8 tiabigiitiére Sighhll ar

to that, of si . 910, d i | f the first riabl e 15915
i gnal ¥lo, " 80 Prpebed FeuedoRal 66 Phnpe st Sorechopapeticinng A&7, shas
the I ength otradsafudd ﬁﬁ§itip§hdﬂr§sb gyl %ﬁ@ﬁhfﬁg d‘ﬁ%?en?@iggefs%ﬂnﬁgfn%&) 184 bits]

em tted. The signal having such a structure may orned as a signa
em tted from(amignald8oraltit ietticarcoeffisieht 82%2gmd postmaninformstion.ad8rebsas

the PEN-1D a@%) 1% Oe\hl;igé 8 Sab frgmé  5F s?gsniapéﬁ, ];h%rthird 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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20posi tional information providing apparatus 100 to specify the
transmi ssion source of the received signal, based on the PRI VAD. |f
the transm ssion source is an indoor transmtter, the signal contains
X-, Y- and Z- coordinate values. Therefore, positional information
provi di ng apparatus 100 can display the indoor position. <Third

Modi fication> 25In place of the structure of correlator unit 412 of
positional information providing apparatus 100, a plurality of
correlators nay be used. In that case, processes for matching the
positioning signal with the replica are executed sinultaneously in
parallel, and therefore, the time for cal culating positional

i nformati on becone¥hsithe tr@rsmitter repeatedParghsmitg figd siérﬂfs@BU@d 870 it 6 1R sGhdd 9
appar at us 100% i.n accordance with the present nodification includes

an antenna 101efirshs é'??&ierﬁéééstﬁ“ﬁ%ﬁedfmfi@@%‘t}#sf%iﬁyamﬁ@m ddter the
antenna 1010, fird 8 WaRess PisHMRIiliL lnd B3l SOk el X éﬁg@aﬁ&h?d to

band pass filter 1020, a down conver ectric connect ed

to | ow noi se Syepificdllycthe di800f teanbrpigdoersspebtivetfitimed 3Fsteltefimé g3l Ly
connected to down converter 1040, an A/ D converter 1060 electrically

connect ed t o %5 spiame 832 o firsiowmb frame §3# b thind sub frpme 865> fioy@b frame
i ncluding a plusg]i rrelators elegtrically nne dto AID
converter 106'0'%%%)%%%&33%2_1\ e %%IP? caﬂ%?“%‘t?ﬁﬁgg?@a %’ “paral | el
correlator 1070, aSdcondmesdifidatid®00 el ectrically connected to

processor 1080. 1QParallel correlator 1070 includes n correlators
1070-1 to 1070- n. I7Hs fellpieg, shegecond madificatierowidl bp descaibed e Thasaugtyrg of

bet ween t he rgaeiya ik 1 {QEH erg.
generated from %@w%&?’%ﬁi*&%@%@@? fgdérfllao ﬁgs"té’r}%ﬁ’%?g?%{az’?‘e% oﬁlga9
cont r ol 18i gnaschematipaily showsthp stacase of sigf28910 iBpeairddnealvitly thepraegs sor

1080 issues a C nd to_.each rall.el relator 1070 15t o0 generate
a code patt errﬂocﬁ%‘gﬁ 'sh}efet"é’&g @%ad%%pﬂ&éag% Belpdesiy tF?é‘S%P"H‘é‘ieﬁVa‘ggls]s bl y
experienced Qfednibfe PRCHERNID 518, £ B8R mitlBGDAINRAL: x}Mr#ta le B?S,t)ﬂ%d?&'iﬂ%gr

of satellites x 2 x 1023 (Iength of code pattern o e used pseu
noi se code). ‘EeRlpa¥-apdrdinate yalne P bi, Ercobdditateyvaler 2tBeand hpmiedCRE Khe A

comand, 2601 | gy ol Srk eSS BB e ateinu e
20satel 1§te. JMbensigral 9Topitlimhmles hHadcomimain@blebbst he generated code
patterns, there is one
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-



pattern that matches the code pattern of the pseudo noi se code used
for nodul ating the received positioning signal. Therefore, by
preparing beforehand correlators of the necessary nunber for matching
process using respective code patterns in the formof a parallel
correlator 1070, a code pattern of the pseudo noi se code can

i nst ant aneously be 25specified. This process is simlarly applicable
when positional information providing apparatus 100 receives a signal
froman indoor transmitter. Therefore, even when the user of
positional information providing apparatus stays indoors, the
positional information can instantaneously be obtained. <Second
Embodi ment > Rositibhe irfforimation pyvidingaesamds e0000d aosdidaned witiithe pr&nt
i nvention mﬁll.@gﬂdesc i.bed. The ﬁﬁsitional i nformati on_ providing
system in acBRfiicaHenngudes anatespae KU a bapd passrilisr 1020 elgetricaligpnngciasiip

the first enpadhiedio | ' raps I
attached. 5Fig. 11 sh%v[bvs‘,& g‘%ﬁaﬁ“@b%@?vb%%%ﬁ%%@f? I onéef:i H?P\%’g&ﬁgstﬁhgﬁmzo’
provi di ng appdven aegvérter 4 04belcanally vombctti® lswaoid amphfied il 06N L bafd fabe

resent .i nventi i se. Referring to Fig. 11, indoor transmtters
150, 1820 et Sebststestil eobrsied abpmeoRETie Hf0ot SLcammEriDgbr
Each indoor décansmy e&ﬁect&%@%@gasa BRer39858, m&%&@@@&@%&ﬁgyﬁ a

indoor transmtter 200-1 described above. Specifically, eac oor
transmtter Ryl ohcarpyirsenseleotmically conmpated to AP wdivegerHIGa, 2 ppcaseriD8hg

he I ocati it 1S ed depend h
posi 11 on o PRaf otz SR Eramon A SEREPD Tk Berivar ca

(or space) vdoaneeteditgpricessbr 039N tted from adj acent transmtters can
bot h bﬁ recei ved. -By way of exanple, in an area 1140, signals emtted
from i loor trandafllelspirelator d0Uhacludes connlatoss HM9el tocd@PnedThe

SSmlarly, i LELond I Sem tted. fromindoor
Cransm t1 er LTI Saae T oAt ARy Bhlad) o tatied o Fgnalond
assum ng t hahe quis iphiteon gbnaratédfromidemodybativgitkl pgitRppa kighalSbadddad d ddntrol

accor dance vvitg t he Erresent i ny gti on is at a position shown in Fig.
11, the posit&'orfatPY OBy RIREISIN Iﬁ ®vi di ng apparatus 1160 can obtai n

data representi n@?&&a@ca Prédedr PhsoatdhaCHRthafto %%;ik%auél_fc%}}a%ﬂ% as

1110 included in the signal emtted from indoor ransmtter

the pod®ti orfo senerse b codsrrartein{ivish mhiftedeodepbaseliiefigetmg paielay pessibly60.
appar at s 1E80 NBAEnIBE Eroli R s Eor TieSBAIAY 1L & G Bamier abseiqlips
Fecolve the o ool s bR ARABEY Tl BB 7 o
the signal feouelationd&Hrgenerates tiatddeom thd ddinmdrd dpplidd todis @ codeqmitéindiavihg a
dat 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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25included in which signal is to be used as the position of

positional information providing apparatus 1160 may be determ ned
based on the intensity of received signals. Specifically, if signals
emtted froma plurality of indoor transmtters are received, the
data of which signal intensity is the highest anong these nmay be used
for displaying the positional information. If the signals have the
sane intensity, arithnmetic sumof data included in the signals may be
derived and used as the position of positional information providing
apparatus 1160. As descri bed above, by the positional information
provi di ng apparatus 1160 in 5accordance with the present enbodi nent,
even when a pl ur adgebdhd¥miidagts for positioning are received

i ndoors, an enission source of any of the signals can be specified,
and therefore, t Hethpddlowing, astcoedrmbidimens of thegresetidtventon wilbeptesiribedn

of the transg tter. installed indogors, can be ecified. Here, .
*ndoor s sTieeS ot HEBme5Ss MR iR cardRca vy 1 protaEpmbodiment
const ruct i onis difRaRtfrém thefSen®RNin2heia hath ShRai6f trAdhRteVENEattlthid ed
froma GPS satellite cannot be received Such places may include a
?round el | or a Higilll shews v whiner kow tetpositiombinderimation providing hpparatus in
ol | owi ng, ' ' of. the present invention wll .
descr | bed Heeogaite SERAG B bohiiaPHOBE Dsrent S HbioR B .| Ffering o
accor dance VFight1{ mdoqriememittetsSenhadRoORRY 1136 afl ftfaehedntb tHel RiMng BEone same
enbodi rrentssfgg)scri bed above in that rather than specifyi ng t he
posi ti on basiA®TonFachdndest Hansmeties graguien thersame prpsess as exeqatad by imdoorgat a
for identifw d . ' Wit .
brovi ding 1 parmierad-2a5Thbihole | SHAMALY ohh b TRtk o
i nf or mé@i on maiiohieg sigtainckding Hag.repk&sestinpthe Demmnvetterdiow ifidtaled.
positional information pr.oviding paratus. in 2Qaccordance wth the

present enbodi nmerters Jeprndent opthe R?g@PP PH#LAChMERt OF PPPISFRnHRIb§Tsethar may

be an area (or space) where signals transmitted from adjacent transmitters can both be

received. 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 présent 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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apparatus is inplenented, for exanple, as a portable tel ephone 1200.
Portabl e tel ephone 1200 can receive a positioning signal emtted by
an indoor transmtter 1210. Indoor transmtter 1210 is connected to
the Internet 1220. Internet 1220 is connected to an information
provi di ng server 1230 that can provide information related to indoor
25transmtter 1210. Internet 1220 is al so connected to a base station
1240 for communi cation with portable tel ephone 1200. When
portabl e tel ephone 1200 receives a signal emtted by indoor
transmtter 1210, it obtains a transmtter ID for identifying indoor
transmtter 1210 fromthe signal. The transmtter ID, for exanple,
corresponds paitiohs ifP6iwatibh. d f theishadls BbRMBe sanRliftemite, dietnib et of 40
transmits the transnmitfer 1D (optionally with the PRN-ID) to i

i nf or mat i on ‘BF‘BR‘ﬁ%d’P sigasly may hodeivedprdopsed anlhp positinsy af pepitionab infgrmetien
1200 starts L j hth base station 1240, and transmts a
packet data lﬁ-ﬁmgiﬁ%}#ﬁgl\ggbt ained transmtter ID to information
provi di ng server AsaRcribed abovReiyabspasitiogaltibfermdtion providisy appBatus 1160 in

i nfor magi on provi di g%hserver 1230 makes a reference tq a database

rel ated”to t éorld?%ﬁ : tﬂﬂee?resieﬁf_, erf&t??&“‘i‘f‘é‘éc?é’ ehBhen 4 Rivrality @hsignaleioat ed to
the | D. When,dshibgingBrieir@aived fib&isNgh e?ﬁ§s\/c§1rsoﬁ1%ﬁgf irlgg)?gﬁ@ sﬁ%ﬁl;sggrr geat ato

base station 1240, "base station 1240 emts t
t el ephone 12pecifiesk et thergfors, v position bEeriSdert surcanidiatiis) thepusitida e thewi t h

a browsing gperation t.he user of portable tel ephone 1200, obtains
the position orm 5%%@?/‘%'%@0552&@1’3 F’pg"'ll:“’lqzre, referring to Fig. 13,

the structure of Hps taBbésteherhning 13 2Q0niMd df 2tRild8S 6f bth&Gonfth@tiont 3
is a bl ﬁCk di agram showi ng a hardware configuration of portable

t el ephdfe 1200 It means any place svhersiibheadipypayciemittaddenm aGPSsetelitcat®ade a
icati ¢ : I ft 1320,
canora 1340 RS 6eh phlma ot o ibiloy 80 RPPERGAR L) 1305 0

menory card dri veTh3s8Embadimenti>e si gnal processing circuit 1370, a
m crophone 1372, a _speaker 1374, a display_ 1350, an LED (Light
Enitting Di ode) i%%&ol g 2 thighermhadimgnt ghthe preseny mventiog vall bF dessried.
1384, all elpgtioliféld hirRanGEleHdn ' cei ved
by ant enna 130€§kjls tr aﬁnsferlreolr to gﬁﬁ?@gﬁﬂ’%@&’é‘é&%@éa iad(g%gé evi ce
1302. &PU 13phodimentsis differenhizors itigpenibodimentsi described)staive or thaterstientdan

or edef i ned oGP CeRoBREr R R Aot g A ear STy e o
processed siigénatyidgahé Rettier s3fzhsmiBRE €slaPibphffis Hr@idihg infRRANG! refhd 4o
outputs vol Ct}?é 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.
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25M crophone 1372 receives a speech to portable tel ephone 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

comuni cation, and transmts the processed signal to CPU 1310 CPU
1310 converts the signal to data for transm ssion, and transmts the
data to conmuni cation device 1302. When communi cation device 1302
emts the signal through antenna 1308, base station 1240 receives the
signal. Flash menory 1344 stores data sent from CPU 1310. CPU 1310
reads data 5stored in flash nenory 1344, and executes predefined

processes USTiOrdnlei@afTR for e gamﬂl L O%]e%dg RTROPRAL Ikydé%rﬁ)reg 1'6

generated by CPU 1310, Dbase rat1on on opera utton
1320. Data mvtalztactéie;ﬂmw b?sﬂ()damsmmthp)trmgirramarﬂbr(opmmsﬂmmpthlefPRN—H)) to
t el ephone 120 t 0. execut. ter oper 10 reads

the data or Ea?t%pf‘?vd 8°‘ %?HH' Rogg IE%T?PSP‘E%H# s{gf ephone

1200 to l0exg@hifidatieh WHEBAL efammmoﬁmqe%m%ﬁ&k& daarifkisHing/ge 1380
receives a nenory card 1382 | oaded thereto. Menory card drive 1380

reads déta sehdriesd thansmigteniltodaformat®e provading seremd®i® s the data to CPU

1310. Menory card, drive 8 data out. ut fro 310 to
a data storage aﬁ%eﬁo%ﬁzélﬂﬁtga?ﬁwnﬂé@y rpgtionyRegVi T%W?fgﬂ g& @ﬂ‘é
processi ng Ciefegdncé tol3dabazaelied o theRFaasHiSer B add ﬁz‘amsmﬁﬁeﬂ‘éatfa@élated to
comuni cation such as described above. CPU 1310 and voi ce si gnal

processi ng cihe B t Whgvinformgtignepr P‘GﬂIREEPWﬂtléég@ upns;mts the datagg bas¢ station he
et UL PUL (AT BB 2" e PRSI EA
20URL) 160r ata@aesﬁd iﬂgcécﬁdanﬁé ﬁi’tﬁabr@mr@r@\ﬂaﬂbﬁlﬁy fiefu¥&of pardddle tdleplithay
1350 di splay S200 cﬁatams the position of transmitter 1210.

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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LED 13 76 realizes a predetermned light emtting operation based on
a signal from CPU 1310. By way of exanple, if LED 1376 is capabl e of
displaying a plurality of colors, based on the data included in the
signal output from CPU 1310, LED 1376 25emts light in a color
related to the data. A cable for data conmunication is attached
to data conmunication |IF 1378. Data communication IF 13 78 transmts
a signal output fromCPU 1310 to the cable. Alternatively, data
comuni cation IF 13 78 transmts data received fromthe cable to CPU
1310. Vibrator 1384 oscillates at a predeterm ned frequency based on
t he signal output from CPU 1310. Basic operation of portable

t el ephone 120081G&amvérs the sighdl Yo data for traskatistonpghdayanamipeths taski | 1 ed in
the art, and therefore,, det 'Ied“&lgscri pti.on thereof w |l 5not be
repeat ed her &mmunicatigndeyips [302, Whep communicatiop deyieq 302 smits fhersignalon of

i nformation mir@ug'lpﬁn%nmoe%as%&%gowﬂb r88iefeihad Fig. 14 is a

bl ock di agram representing a hardware configuration of information
provi di ng server Fagomemenydsfhstorendye sant fomCRIEATEY. TPID1IY reads data

i mpl emend ed, r,:exanple, b wel | - known ter system

101 nf or %&ti oﬁ{"g‘*rdo‘ﬁuﬁaﬁhr{&e“%"& %%% P Hfﬁ%gfqag%mﬁeéf it Hedee. 2 cpu
1410, a nouse 142QAM U345 kByRAGEH ol Fataf RhierhRE 8) CPOOI 31084k & an
instructions froma user of information &rpow di ng server 1230, an RAM

1440 t enpor aPP§rHticn Gy onsEatigh Putegeldad.at et BOM A 3¢k eotes dega opprograpy fogr am

by CPU 1410 ' . 14 d
0 sk 1450 ot Chush pBryflpHleoholicO 68 TRUARe F BRI RIm SV BRAgn by 130"
CD- 15ROM ( Compatit dBiask pRegdn S ylalytRONMYB48|rand @aukdShrtablenelaiions 130680,

and a crﬁmuni cati on | F.1470. . These hardware conponents are connected
to eacht'bt hef*ytedhepredetefmined RIQEESSROM 1462 i s | oaded to CD-ROM drive

1460.  The PRRERHScaddAREISOFRMI& Iﬁé(rﬁ&g Dt BRS i%ﬂéd’ Aretol®
information providi ng server 1230 is realized by the hardware and
software ex e&m@dy payd drve 1380 @eadTHata O dfin wamenneyd b382ssralrteaismits the data
advance in har [ 1450. Alter at%t&g of t war t ored
inadata r eg%@éﬁr%g If?re | ﬁ’ﬂ?‘gﬁéﬁ dglé'e g (51% rou{mxé?rp{n%ﬁi%ﬁ) toa
di stributed dsastopip@@feahiiretit GlemofY dafd 1382l vel y, the software may be
provi ded as a downl oadabl e L
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

-35.



program product by other information provider connected to the
Internet. The software is read by CD-ROM drive 1460 or other data
readi ng device fromthe data 25recordi ng nmedium or downl oaded

t hrough conmuni cation IF 1470, and tenporarily stored in hard disk
1450. The software is read fromhard di sk 1450 by CPU 1410, and
stored in the formof an executable programin RAM 1440. CPU 1410
executes the program The hardware of conputer system

i npl enenting the information providing server 1230 shown in Fig. 14
is a common one. Therefore, essential portions of information

provi ding server 1230 in accordance with the present invention may be
t he softwarepipiad i n RAM 1440, hard di sk 1450, CD-ROM 1462 or ot her
data recording 5 nmedium or the software downl oadabl e t hrough the
networ k. The har dWérgoppiidatscibiatest atpheleonined freqeysttased @ thebipnak ospt.

Therefore, detai crjption thereof wll not bhe repeated.
The recor di ngm%@iﬁgrlrg F@ rﬁfﬁlﬂ"i’ﬁﬁfe%’goft%”é%@ F@}ﬂhi%ﬁooﬁé‘?'&er&?@b! 1450
and the |ike udesgs6di60a pldRKilIBNR thd arlB¥%d BRréorBelRY H%Hpt%ﬁh&?c{frevxn

the programin a fixed 10manner, such as a magnetic tape, casse
t-ape, o%u calnoihesrpaaid beragnet i ¢ Optical Disk)/MD (M ni Disc)/DVD

(Digital Versatil L 8C)) o an, | C (Lntegrated Crcuit). card, (incl uding

a menory card), aﬁe%&%ééflgcg% ,Sp‘(g)cr'ﬁ]cacos %H%%%‘&fd@ﬁ?“%‘&%?%%@ﬁﬂ&f ng

a mask ROM EPROMII beldesabd. arRk. a4 fd A56ckRGMram representing B ¥ardWapQr am her e
gramdirectly executable by CPU 151410 but

i ncludes not o t.ne progr > ) LS
also a progrﬁﬂﬁgﬁr#‘%°$’6§Wi“€ﬁ°“§”%‘6@fﬁ&%?%d8,30-a Istompationpseriging spreem] 330
encrypt ed Pr 90fBfinented, fO%;a&E%%%%ugl'ﬁchén %,Znspgﬁpgggeqﬁa structure of

i nformation providi ng server . Fig. 15
schemati®tal | y sholaforanatiempreviding eervérel 2d@ irgluidss, 2t spmchaidwabge CPU BKO, a

1450. Hard di sk i hcl udes .ar 1510, tq 1550, for storing data,
20Record No. HPB?eJTIﬂggﬁPﬁP? %?y?fﬁarféf"goafoéE??P'H‘@t‘mfi‘?ﬁuﬁﬁ?%‘s frmie usanse | s
stored in anidaardbgOvidigseRastiBdARAN 1425 tdrtlRr %b{ﬁ% cgd;tae%{anirgtzcg by

transmtter emtting the positioning signal is store
Dat a (coor di AaEECHn 8 )progsn by 6BV I4¢0 phdath inpat thoghirene: 14326 or keyboard

transmtter ks | 4 [ . in_are Q. B of exanpl e,

the data is A5gt EReAR 450 yahil FhedartbRlor Rt s pt at Rl Fende

di sk 1450. AROpE(Cdmmacrbizle-Rehd Ohl§ Memory) drive 1460, a monitor 1480, and a
communication IF 1470. These hardware components are connected to each other by

a databus. A CD-ROM 1462 is loaded to CD-ROM drive 1460,

The process in the computer system implementing the information providing

server 1230 1s 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 is 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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25installation site of the transmtter is stored in an area 1540. The
data is used to enable recognition by an adm ni strator managi ng the
data stored in hard disk 1450 (or service provider providing
positional information using information providing server 1230). Data
representing an address where the transmtter is installed is stored
in area 1550. The data is also used by the admnistrator, simlar to
the data stored in area 1540. The positional information of the
transmitter is provided by information providing server 1230 in the
foll owi ng manner. Portabl e tel ephone 1200 generates a packet data
requesting positional information (hereinafter referred to as a
"request"), 5usi nghe haadware of eympulr aystend atplenfddRhg the dnfbiueatioh kmyvidinpr

ing to jnfacgation . 1230 gbtai ned based on th
Feeult of doPHliH ANy PNNGR FBRAE B toBSIRAF o 1T RO LI R { o

the request iforffien prodidin@Rerdd D30 TR chbidANSWiththOPreleht mG&ltioR Gy BY the
known communi cation processing. Receiving the request, base statron

1240 transf epeftware sigred it BANRI 449nhasd disk d# 5y CReROM 146249 othied Hath oscoedisigon

i di 1 ' f th . .CPU 1410 .
bt ai ns S he. TGt Brie SHEH o6 bl tia i b Sork Stk o Tomagamatparion
di sk 1450. Spethekompltbnsysteits dlkhopar f Thersfore, dBhldll AScrPHOR 8ol RillSRE

whet her the 8btai ned transmtter ED matches a transmitter | D stored
in area 1520P¢ K% esult of matching, if there is found a

t itt ID th : : ] I ] d I
15t ansm Lt ed 1 rononranp et s R EDADM B i i LD R
val ues ( ar ealilcBBgribed kladvedartidt minebet o medinrh thae tanl dayry alchrogasring Ggeda

acket data for returning the positional inforpatign to portable
el ephdlle. 1208 Ut 14 Ch1ange Ry ctssgls ersSpaiHl SokiRQLNBERH pitle
tel ephone 12p3/81m 'n@k@/mﬁ'(ﬁ%%meﬁﬁﬂéﬁ%%tﬁ ¥R ERated @ir&ﬁﬁ%ﬁrgzg

packet data. CPU 1410 transmts the packet a to base statio
t hr ough 20cofmalwrdiega inemonyRart), 720, opReat eirdj o1g seimizopdicke tmetatrpincluding a

transmtted Dyl RHRf FBRORE PROM! A9 SREVROM 230
The program here includes not only the program directly executable by CPU

15 1410 but also a program in the form of 2 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
is 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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base station 1240 emts 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

di sk). This | eaves history of obtaining positional 25information by
the user of portable tel ephone 1200, and therefore, the path of
novenent of the user can be tracked. When portabl e tel ephone
1200 is within reach of radio wave from base station 1240, it
receives the packet data emtted by base station 1240. \Wen the user
of portable tel ephone 1200 executes a predefined operation (such as
an operation for browsing an electronic mail) for browsing the

recei ved dat ay..dL.SRhl Lspla t he. coordingte val ues of _t he
transmtter @ﬁgétﬁpﬁaf?%llégdg%stgle ﬁ)"en"%%?tof’ﬁgmﬁgg’rth? atﬁﬁmcﬁﬂérea 1540

appr oxi mat e posi t TheposBpnillinfsrndtioh @88 trahimilQGO PRSided BE mesHatioh f or
regi stering 5bef gorehand._coaqrdi nate val ues of each of the transmtters

i nstal | ed i n@ERYIUNE seRss 123048 thedaliqwingimpener. s  Rostable telephone :209rgendrates zan

more fl exi bl : " | bed .above. according to,the
positional i é? %ﬁ%??%ﬁ%?%?ocﬂtwaéivgﬁaﬁohﬁ’eg%'g Ffifﬁ%&e%&? i t’%‘@e"cSt 5
present Eenbodsingtrensmittee 1B iaghddta @IRL bedllie 1) for 4ckaRBES Inrmplichproadnen
t'he ground has tq 'gé:cl ude, only the data é;transm'tter If[% for

i denti fying CHETHFAARpedbased oy the gesult of datermingtipR PFRRYHD. pBeitativnal

i nformati on @fiephb® 1208RSME 1.5 .St d 4 Lon to.the
positional i nf%p?]rrat izonﬁﬁlgcﬁl{sg%ei rgﬁ:{i@é{ %;Jﬁgen%al:@(}gatﬁun’g% t{éag‘%’ﬁjéél(gnsls Gk
posi ti onal i AY kravat jopmupicatidrdprogessipg arRiceising iteaemsest, basepnsivh i prval

i nformation miting the transmt IDto the server.

Accor di ng togéjsc%ﬁgg§°nlg§°ﬁ'8?i§°&prﬁ‘(‘ Ve Y lﬁé'or mation, it is _
unnecesidary to haknorinbtod grovigR bé0ér 1290 detbiiSrddsiiohioP AR red}u@%t@r Bt R0

of 15the transmtter itself, and therefore, the position o
i nst al | at i onOReing the trapgmitien I feom gharequesti hnd soarchdsambard disk 1450,

Specifically, CPU 1410 performs a matching process to see whether the obtained
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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The enbodi nents as have been described here are nere exanpl es and
shoul d not be interpreted as restrictive. The scope of the present

I nvention is determ ned by each of the clains with appropriate
consideration of the witten description of the 20enbodi nents and
enbraces nodifications within the neaning of, and equivalent to, the
| anguages in the clainms. | NDUSTRI AL APPLI CABI LI TY The positional
I nformati on providing apparatus in accordance with the present
invention is applicable to a portable tel ephone having the
positioning function, a portable 25positioning termnal, a portable
nonitoring termnal or other term nal capable of receiving a

posi tional spgeble tefeplidna@po0 édeputby @ﬁﬁd@ﬁnﬁ@épérﬂloﬁqmﬁ‘QQﬂp@peY‘dtfo dihe
present invention is applicable to a transmtter installed 1 ndoors or

ot her transnPiOFsihg aas&atr%wcu@@a for browsing theiredetynd Hata, rd‘iwmdﬂﬁ(bdlsplays the
Pr o 4 0g, oY Behaghallcorthe PRl "IReS %hggs%g#gr gqeglg%ﬁ;; R d

first positioning s pread spe allty
of satelli tespprmmlpssm@'i Qythﬂsdplﬁbadhrnlbsdﬂrﬁeﬁ Qhnec fdr%'giﬁénn
transmt h ch adaﬁlrst stora}ge unit storing Fosmlonal at a
f-or spe fy| ‘3 pragiate aliek oker Oftﬁ@lb'émﬂtlﬁ%{ﬁma ledandgoss. | Adusitheed,
8 generati ngmk'tﬁllfftxoﬂ%@@éﬂhég&sﬁlt&rmoﬁ%k%iy%' fshgth gnal having said
positional data as a spread spectrum S|gna & Transmitti ng unit

transmitting sai dAsgsseidtsd shaet aucmdmggualhe, poditidnal infordiatib® prdkviding system in

i nformati on prov,i din ar at us, |d sitiognal information
provi di ng apgzgpggﬁ? ‘%ﬂ}:‘ﬁgaﬁeﬁ“d‘t embo ment pt emgna? emitted from a transmitter provided

on the ground has to include only the data (transmitter ID) for identifying the transmitter,

10 In 2 server providing the positional information of the transmitter, the data is stored in
relation ta the positional information.  Portable telephone 1200 functioning as a
positional 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 transmitter 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 posittoning 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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a receiving unit receiving the spread spectrumsignal, a second
storage unit storing code patterns related to said first and second
positioning signals, a specifying uhit spécifying, based on the code
pattern stored in said second storage, a code pattern correspondi ng
t.o the spread spectrum signal received by said receiving unit, a
determ ning unit determ ning which of said first and second
positioning signals has been received, based on a signal obtained by
denmodul at i onl. uai pesiddnel GrFektnafied trRavIdie® Gitéh eehphle Sl FroSidRig bosititthal
unit, a positip i, nf or.mat.i on Qalculatiqg unit cal cul ating

al
posi ti onal | nf BIORS G VURE 5 FOPBURE S85AlS A% FHFHRERGELR ikl figm 2

apparatus by spliality ofgatélliRs, @6@sSsisfependent on the result of said
det erm nati on, and, gn output unit, &%mﬂ ng .t he_positional

i nformation deri %H‘ B%f“?_ﬁ*%l“?fo@id_ﬁ’ H’ﬁ%“r‘ﬂﬁ’!‘%ﬂ&ﬁ_ cal cul ating unit;
wherein said positionglfdt Gfo_@f{gﬁ%lt%rﬁ@'fds_hiﬁﬁdlrbﬁtauﬂktsp&%ﬁhrhsloiﬁ’ﬁdﬁ .
positional data fromsaid signal obtained by denodul ation,” when said
second positioning signal Whewsaidiindoerfrapgmitsr ig instrdledr transnmitter is
received, and cal cul g Sah bt L, d r 4 h of
said plurality of spr eg‘g’equgﬁgﬁ%ﬁs"f“gﬁ§|a§°%‘g a % 8 gi?;ﬁiﬁ%ag gggllgd
first positioning signalspafiéonaldatd asagpreadspeativen gignal.tandnal

i nformation providin ‘%ﬁ}’ﬁ‘ﬂ i Ng: ‘ i L1 id
positional informati gin cal cu @@g%ﬂﬁ%&gﬁf%@%@s %nﬁﬂgg@%??’gﬁal dat a
from sai d si gnal 2 gloitipneé dnfoymatignopraviding cappevates, sad dositierah dnfousitiononal
signal transmtted b%_’pr@:i&b?@ ﬁraﬁl@&rﬂgjd&goor transmtter is received.

i i p I'n

3. The positional inforna rovi system according to claim1,
wherein tine kept by aaedeiving unitirecsivingethe speeadfspestioin sighalsai d satel lites

i gnar Trom Sai d sat & PR T bRERAREE b4 ARs bR of 40 R0

cl ock device in said i ndoswxotd mesiohing eipnals}. The positional

i nformation providing system accordin o claiml, rein said.
second positioning s?‘gsl% le’&sungt SP%‘:I}]#E'&’ éﬁﬁ@rﬁ'ﬁ ﬂ?cocofjﬁ\gf&?e s@%ﬁdnf'iuf‘st
positioning signal and i ngdcomliestomat,da pods patermkomapanding ol teesprdad a
navi gati on nessage included in saiag firs osdi tioning.signal; and
sai d positional informati i Ear TPAICHYELH PegreRet Wosi tional

i nformati on providi ng daaashg unitndérersitsing Whitlc Wfagaid dirstnbdd second
cal culating a position of_sajd, posi tali ogal [ nfornnt%og R ovidin
appar atus based on each sBEISHOREE; YRS He nbPELh JeFetvfitn bas ‘!Jl%r 3 PERA! of
said first positioning sighshsl B éenicdtRiinetsindthe Eoee paeirl spacifbd by

i nformation providing syste@@ac ordipng to claim1, wherein said
positional data is data di® F‘Pﬁ”"igﬁ’&ftcati ng position of said indoor
transnitter solely by padibrRDShickhefiah @albdaring)dniaicscdlatingUiposifibtal

out puts said positional informatign derived solely fromsaid
positional data as an i nﬁ&é@@fﬂ"&f@ﬁ?iﬁ?&b%%@ﬂ}a P pe¥iding apparatus

by switching a process dependent on the result of said

determination, and
an output unit outputting the positional information derived by said
positional information calculating unit; wherein
said positional information calculating unit obtains said positional data from
said signal obtained by demodulation, when said second positioning
signal transmitted by said indoor transmitter is received, and
calculates said positional information hased on each of said plurality of spread
spectrum signals when a plurality of said first positioning signals are

received.
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6. The positional information providing apparatus according to claim
1, wherein said positional data includes either coordinate val ues on
the ground of said indoor transmtter or- data representing a |ocation
where said indoor transmtter is installed. 7. The positional
information providing systemaccording to claim1l1, wherein said
specifying unit includes a plurality of correlators, said plurality
of colr rel a'zj .S The posittbaal infmﬂmbl _ntmoﬁﬁhgisjstehﬁicc&ﬂdag&ecdm d lpmlexfe@ntmim]g
signals and executing. correlatin roces etween said plurality,
code patterns B¥ 1°§§i H‘%‘gﬁ‘?‘é"&dc@ﬂgﬂé@hﬁ?}%‘? & rP"E)‘&P%quJéa gﬁmeétfﬁ

ot her for specsifmal Bbteinad Yy dededudaioh @rhen sAddecdad Qodd@sial sipihd kransmitted
information c cul.aé}gr_%g .ugit swi t.ches said process in accordance with
the result of Betdp q indopr fraRsmittyis eRYsdt s from said plurality of
correlators. 8. The positional information providing system according

to claim1l, 3whBiccpasitivaal dnfominidn pasidingdystemSicotding e slalde ] wWhdrein time

frequency of 1575.,42 ; .and .t he spreadi Jreguency of said

posi tioni ng siHAPY %%‘oﬂ%&\/ﬁ&‘f‘%&ﬁa@ogﬁﬂérﬁ&& R i é?'n’t'ﬁ“?@ﬂ“g ume
provi di ng appaihﬁthluﬂtid‘nOEncDﬂSd/iiﬁiiﬁﬂi ot i fdstibathg i rﬁiniqu:ﬁid Hﬂ&élﬁﬁ fs;rst
positioning signals, as, spr.ead spectrumsignals froma plurality o
satel lites and %P&%ah@ﬂge@ﬁgwﬁmecg%ﬂ% deNics 1t oo trpnsppstsY.
transmitter installed at a | ocation specified in advance and

i ncl udi ng pdsi ThHe@ositiombinformatiorseddihy by msRbatding eaélhian], waerly i sing; a
receiving unit receivi ng a_.spr.ead gﬁ&)glctru signal; a s ora?e g:ﬂrt
storing code pat % ATOPR POIRYURG, Sigual fag i, P‘%n@”%’é??oﬁd&‘ﬁbg 326 ity
signal s; a specifyi ngokifibding @fpnslPSE ntindds shid QPALSM d@fNin place of a
corresponding to the spread spectrum sjgnal .received'by said

recei ving unit based "gH&aoRsRAsSa8e incided insyd Ot positiomng singk ayk: o

deterni ni ng uni tsagiepesiiodl Rdoratieh) cAbulSReOufid b baid (hsitiBs NHformation
positioning signals has_heen received based on a signal obtained by

. - a [ -
dempdul ati on using t REVEBRRARPATEE inFldpATRigg Yot el laipg 2 pesiiangs
uni t; a positional inhargmekibed ifRkfitlon g\l iabpRAbL UhRl IoRGeach said
positional information of, said positional |nformation providing
appar at us by swit chi R3vigatjopJaessage ydisa Addvrelity pfispid finstpasitioping Signells
determ nation; and apQuipial, unit outputting the positional
i nformation derived by said positional information calculating unit;
wherein saig q_gsi ti_onglgp%nf ofmation cal culating unit obtains said
posi tional tat'd® Pe™ “E?‘E?HEPF"_%‘!%TYFFE’H abﬁ?r‘@iwﬂﬂ"&tli BhereRhen sai d
second 803' t:jomsam posibb]l WRANENHA QfreB)y $itiichihH ARBTtioh F FN8AA tih&or | S
recei ved, an

trausmitter 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.

6. The positional information providing apparatus according to claim 1, 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
installed,

7. 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 process between said plurality of
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cal cul ates said positional information based on each of said
plurality of spread spectrum signals when a plurality of said first
positioning signals are received. 10. The positional information
provi.di ng apparatus according to claim9, wherein said positional
information calculating unit obtains said positional data from said
si gnal obtained by denpdul ati on when said second positional signal
transmitted by a singlgteahddnd MAH sfrbRANSEhES pdaft 1h ﬁzﬁﬁl’léf?&jeacﬂ erl N€
positional information providing apparatus according to clarm?9,
wherei n sai d second pWsFReFiripgigrideodaaatieniend format cormon to that of
said first positigpi E&itﬁhﬂn%foﬁ'r%%?b ngédﬁgdﬁﬁ%s&gp RAchdsd ARR! pRddd in
place of a navigatioh nessage Included in said first posi tPOﬂI ng
signal ; and said posiacerdance withdrarasuliod detaimivatian baggd oniontputs fromi sdid
positional informati - OV (1 paratus further includes a
calculating unit cal gé}}mg{lfl}\r%g%&%c@?ti on of said positional

i nformation providing apparatus, based on each said navigation
nessage, whén Ehegosifiangl informptierapreviding aystepoeceerdivgitngaiol i inar e
received. 12. Thgipasikd hofiihai YABLd AL 0M. 01 gmi
according to cl algalm 9, wher g;nn s‘sggm%%os?ﬁ% _oﬁgfﬂcgg?gs?%a at éqg(ilrect Iy
i ndi cating a postheispreadids feeqnency nfisaid pasitionisgsigeal is 583V Hzby sai d
positional data; and said output unit outputs said positional

i nf or mat i on gde bythnahRbMarioh PROVRALELLPAFE bR BRlviddiH bsiidndl ThrbriRe
representing a Preasur ed_po?si t%on. 1%pBThe o?i tvil.or‘galfosﬁ?oﬁhr%ﬁoﬁn’
provi di ng appdBBe@Fsapessioninggsignglscasaspsad speginime signals ifeerp o gilarplity of
data includes gjafifds B4 b Mok ; ' b ' }%@t W Ny! or
transmitter is inst al 'l ed;.oaﬁ%rs%gﬁaégg%é%tnﬁg? L‘n?{r]fcc:i u eags@ﬁéﬂg%@gg
uni t di spl ayi rja lasetiangpenifiedrin afvenes anditetlidngositionad dewifertspecifying said
installed basgg. Ld:knformation. 14. The positional information
provi di ng appgr aa?ﬂhéégggﬂéﬁﬁ ng to claim9, wherein said specifying
unit includes a 3iecaiving unyt ro¢erving  sireadopestrumaigialpl ural ity of

I bei ' j ' o
posi L oni ng. s ony BB ek B TR o nf Bl o o R a8 posioning

plurality of code paigrads;ns and said spread spectrumsignals in

Posi ti onal i nt orhaler g Bis BASBhciih BoleaRBR PR 8 18 B B

accordance with the spstimn sighalotedebrdby setid ereiliag enit basedort podds phitemin

o ovi fi ng- appar at us. SCROPHPREPRB: aim O whereln sai d recei ving unit

receives each ofa dasrhiring sbit gesithiningi wigels bfy sdd dirsrint tsecbniirmsitioning

transmitiers each | skl £l itbn S080dYas & H53k iatila by 5ALARRRw
using the code pattern specified by said specifying unit;

a positional information calculating unit calculating positional information of
said positional information providing apparatus by switching a process
dependent on the result of said determination; and

an output unit outputting the positional information derived by said positional
information calculating unit; wherein

said positional information calculating unit obtains said positional data from
said signal obtained by demodulation, when said second positioning
signal transmitted by said indoor transmitter is received, and
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said positional information providing apparatus further conprising a
detecting unit detecting intensity of a signal received by said
receiving unit; wherein said obtaining unit specifies, anong said
first positioning signals, a first positioning signal of which said
intensity is the highest, and obtains positional data included in the
specified first positioning signal. 16. The positional information
provi di ng appar ataleulfersidfiosigonad irfbraiaibPbast\ @& &k ol dChiRaky ol siredd
data includes an identification data for identjfying said .
transmtter; said pos"lpf'?"&'ﬁhf‘gl?a%f Ped PR, &\ aeid ﬁ'{F& Bospioping gignals are
conprising: a transmdtdiveg. unit transmtting, when said first
positioning signal is received, said identification data and a
transm ssi on.r.gquest. for .posi.tional. i nformati on .of sai.d transmtter
through a cofniEoSHiPTSh I Faton Botdiog PRRsFalys pesorife i e % BBPAPIRY)

i n]1: ormation i rpgaiﬁsmn@?nﬁai_o?rba&maeﬁg\ahitr&mssaid §6§iﬂarﬁpahthiﬂl;'ﬁh@!said
information and said.identification data, peing stored in relation to
each other in Sé%‘f"ﬁo@ﬁ?‘?ﬁ:l?y é%’l‘?&“ Hon WhtER SaithsacoRdepsitippplgsiand! ransmitted
said positi OnaiydsﬂfgWﬁﬁihdb@r&i:QME&Istr&iné& said server in response to
said transm ssion request through said communication |line; wherein
sai d out put Lt includes a display unit for digsplayjng.said.

posi ti onal FE&(B’F Hﬁ?ﬁl??ﬁ?m%ﬁmaw.l’?%‘é“ﬁ)wﬂa%ﬁ%ﬂ"ﬁ‘?ﬁ‘%t“lﬁ‘ﬁ? PowisssiByi di ng
appar at us accor diaRlsdcond basitionthg SOMEP Has Bl Yeoincd 1BOMEESE Said first

t el ephone, a portable informatiqgn termnal, a portable positionjng

apparatus, and a posiPPTEMIMG SiEPA i, ingadey saidy ppsitiopal, dap dneplacegof An

i ndoor transmitter Fh&ﬂ?éﬁoﬁ&ﬂe% Qindl@&Fth s fitPPosiBAResRLABInAS @
first positioning,;signa emttea by a satellite transmtting a signal

for positioni ng,SRdoRI5FIoERIigforpation, palgdating ynits efy faidh pogiienal jinfaematigat a
for specifying a | ocgidviing\iaRinadfihd NHGEes tof GMSMEkhE hiti AlchiB®ieah | ed;
and a generating unit generatjng a second positioning signal having
sai d positional dat aPgston efspidappsitigas ipfgrmation peqviding ppparpliisebased agy
unit generating sai de&ﬁ%ﬁﬁ@aﬁ@ﬁieﬁinﬁiaﬂg,lﬂeﬂ'Hgiurﬁﬁy 8f sl ﬁl@%}tﬁﬂ@ﬁk%um

si gnal having said positional data in place Of a havigation nessage

included in said fi réignff}b@ﬁﬂic@iﬁ?%g signal and all owi ng speci-fication
of said location by the signal froma single said indoor transmtter;

and a transyp, Thé figitdRaltinfbinpisA biokiditk Hpirstup RESAM WWEGHT oI Rtegnal . 19.
The i ndoor transm,tter. aCCé)I’dI. n% to claim18, whérein
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 2 measured position,

13. The positional information providing apparatus aceording to ¢laim 9, wherein '
said positional data includes information representing a location where said
indoor transmitter is installed; and
said output unit includes a display unit displaying the location where said
imndoor transmitter is installed based on said information.

14, The positional information providing apparatus according to claim 9, wherein
said specifying unit includes & 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
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time kept by a first clock device of each of said satellites for
generating timme--information included in said first positioning signal . ...
fromsaid satellite is independent fromtine kept by a second cl ock
deviece in said indoor transmitter, 20. The indoor transmtter

according to claim19, wherein said positional data includes either
coordi nate values on the ground of said indoor transmtter or data
representing a | ocati eAfenpreares and isadd sprasioapestnumsgrialstie parakiel tmerhbthed .

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.

15. The positional information providing apparatus according to ¢laim 9, 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;

said positional information providing apparatus further comprising

a detecting unit detecting intensity of a signal received by said receiving unit;
wherein

said obtaining wnit specifies, among said first positioning signals, a first
positioning signal of which said intensity is the highest, and obtains
positional data included in the specified first positioning signal.

16. 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,
said identification data and a transmission request for pesitional
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 server in response to said transmission request through said
communjeation line; wherein '

said output unit includes a display unit for displaying said positional

information.
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17. 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.

18. An indoor transmitter 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 storing positional data for specifying a location where said
indoor transmitter is installed; and

a generating unit generating a second positioning signal having said pesitional
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 transmiiter; and

a transmitting unit transmitting said spread spectrum signal.

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

transmitter,

20. The indoor transmitter according to elaim 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 installed.
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