;e3e| "6TSX( PORTABLE DEVI CE FOR DETERM NI NG HORI ZONTAL AND VERTI CAL

POSI TI ONS AND METHOD FOR OPERATI NG THE SAME The invention concerns a
portabl e device for determ ning horizo m&l cal positions including
an altineter COfTPI‘ISI ng a pressure sen N@“ \\\ d to a predeterm ned
initial altitafe!’@ cPS si gnal recei ve anged to receive signals

origi nating from several satellites i n orde? to cal culate position data of
the device, a 5 m
recei ver and an B

measur enent s NERWBCALG%@SHEIGNSSAN D/\MEW@Q)E&R IQPERAT&NGJI@'HE &NME
altitude, and neans for displaying the processed horizontal and vertical
positions of the device, provided by the processing unit, and a nethod for
determ ning the hbe ipwention caneerpe ptpodable gevice Fqsrd@tqrmnlrame@r@onwgae@u

device. 10 Taga bbﬂﬁ‘ér%rm&é‘éln@ﬁn%ﬁHe@éﬁéo%ri@Wb%erer@%e%r%a@dﬂ%B't@g by

the GPS receiver iIn accordance with a known géographi cal paint stored, for

exanpl e, in ReARiREPIeT Hulfal alifidsea &P%%Q%ﬁ‘é%fsed\f?éﬁéfam?ﬁ todRERIVE 8iONAF at ed, t he
pressure sen@ﬁgnatmgmnﬁbé@r@fsa@um Mloﬁﬂerl% eslsuae poambatdxambfrm@awnmnt s to

b ble t th titud
Sotarm nel Sarocessihasthitibaning Bis iasten sl fondnd ok foned TyRedgutlen ¢
t he devihce : Melaﬁenhtérohsasad loinkeesste measurgmehkisaiftredgesaire saes® witheesiset to

| ca , or
xcanpt 6 pr or LEETeSsAiNG Al ab iinGins 1ot bbYES eKIGheba hBRorpS anbC
maj ority of yssigsl QOSItltmsSofrﬁfaeedle\fm pmmdéyﬁb@pmcpysm@umlt @ind @emethed &g

devel opment @éte@iﬁnbm.eh&%hu M m.e’eﬁ?sbgﬁ&as fWF'bEé’faW@a@@@ﬂcémde avai | abl e
to the publlc These ic devices allow to praovide positioning data to

the user 1% t hin aW%?'E’r”&Wééa’ﬂ Bﬂ@é“tﬁ'ﬁt&? owing tesmfiata syppligd Ryethg REOFoN
the hori zontialaccérdafice \fw;th & Rn&Wh GEEdripiFed pofrbiofsts forBxampRein #meatgytRey 1S
obtiained. It _should be }]ed tBat these X, Y and Z inaccuracies are due,
amongst ot hef? ?ﬁoﬁﬁ?dt APt to SA (Selective Availability) jaming,
i.e. to deliber at@n@ha«:,}amacmed d)rme pressuratsedsdrys tdpabERS ssipplyidm psessole eariatiamd by

the passage r%feaéLﬁ‘ghgnt\éq abreatgérve.lthg glh%eﬂ@c@%ﬁvér'aﬁ%ﬁdmf?H’r%rb ne

i onospher e generarting f I"cKer € 10nosp fer e gi ves
an altitale datemnined as gdunctigy ofte r@etemfogmhcor@mons,tfosﬁmmhme,bfethlard@vme ishat
each satel lit&qtih@Rfikkt s a 30 specific code (Gold code) at regul ar

interval s precisely defini its position. All the satellites send their
own code at the sawEent W@%@we&f@@ﬁé@rw%wwmﬁ aesiianmiad tesat. 1t can

happen, howex@iities hﬁetﬁ’er&héﬂb’é féﬁéi@n’iplﬁ&bfé%hloﬁﬁrbr@i)ﬂﬁ@reléﬁﬁé Weenhaye or
ot her of the clocks i}p BI §&\f @ een calibrated at, @y%tsarreﬂt] me
prior to eacPP O NPF%LI0HMeTYARHN O PRPRIE o HF PeediRRRin SPRERY feftpiice the
i nterval 20 arm\ﬁerwngmt 6i GRBttyps mch;lhomngmevrces erith havet eencahdaidaieple pofiet i on

e rors O LM RS LR AR MBI GBS ok bl AL oG eEe! ver

can receive S|gna S0 at e oae st ance
fromt he eartolerange reege \W@@W@Dﬂ (Dmltltwh apghe ] Ogmeorpthe thigeizardaleevantitén i s at

the 5 Zenit hr'nllﬁslsl%"ﬁl %ﬁrcgﬁ)&skmuc%@ﬁe%ur%t: yidvntsinégl | ites is at a tangent
point with the Ear e detajl as to the

det ermi nati on of %Shy4qd b pateddngtdnesesi.sy Q'F*fiol dnaceyracies 2R AUSAMYNIFERteH t he
article by Mhur@sahrpertwm (@eléctummvanambﬂyy Reting N.¢. feddilberdte begratiamin que
nF15 of 9 June 19%& 95},@{2?5 n_.SSC n ﬁ of’aééwﬁ,?. 10 Thef 8nb| nati on of an
altimeter widH e ePs SYSEM L{rRfier, 200y (e RASHRE YHBYS A P age of

provi di ng nDhranqmlm Bethel satdllilesetvalghdBe tanaspene generatimafliekertigsdhiel y by t he

S:gvrggg' | Eopdtspde W%@E |&Ios§|1f@re&%'s%nvﬁt‘rf@ LbGHorlat d?'ﬁ‘s recel ved,

iously ca |brate a known altltude
By way of exanpl eBwaway @f informatiest, éﬁ@@u‘ﬂ@eﬁir@Wﬂéh@I ea%SF@U@'tfafffﬁﬁmtS? 210, 540

30 specific code (Gold code) at regular intervals precisely defining its position. All the

satellites send their own code at the same time each clocked by a calibrated atomic
clock. It can happen, however, that a slight time interval can appear between one or
other of the clocks, since they have not been calibrated at the same time prior to each
satellite being sent into orbit. However, these time intervals are insignificant with
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15 di scl oses such a device for determning the horizontal position X Y and
altitude'Z. In order to do this, device 1 includes a GPS receiver 3
receiving at an antenna 2 radi o waves 2a transnitted by several satellites,
a pressure sensor altineter 4 calculating,an altitude value as a function
of a pressure neasurenent, a processing unlt 5 receiving position data from
GPS receiver 3 and altrneter 4 in order to process the 20 received data so
as to be able to display a position in X, Yand Z on a display neans 9, and
storage MeangsBods iukdiSay bgHGPEIGslor HRidps ysiatris Hdticolvatais eV ded
in processing unit SO as to to calibra trtu e provi ded by
the al ti net ePUblis. order to be abIe to use this reference val ue for

sulbs eﬁutent p0|SI ti Rﬁy é@%%ﬁér{ﬂértdaﬁﬁe%ér\re Sigdis 6@@@3trr@hﬁ3n@?§teﬂr%ﬂ? Wit whose

cal cul ates on a correspondjn ositijons,

Chus passes. AEURFA TN b6 carhEAa PaRgl e%a&@ A iiznamscat o saelifs o B
dr awback ef zemtm andi2§,00e knhinbbn ioae iofhthersdesditeDisl aftatderd poiat @itty el Edrih'S or
t he purpose of |V|ng navi gation informati on essentially lies in the fact

that it consfﬁ're a great deal of electric energy. Nonethel ess, this device
can perfectly wel For3ootecamuledetad alsyo thecdetarhiitdtion of batositioy using KIRE siphals.eby

adver sel y af fh%%é&g rﬁ%ﬁrgfé?% the artide 'by Mr%ér’?éeY%é‘ﬁﬂhe%r?geﬁlfsﬁecpﬁ{thé Fisht he

vehi cl e. vi ce can consum n

appar at us, slﬁtﬁ%"@é'qeﬁ p(ﬁl@eb?éumeeﬂ%%@w&etms%C\NrZ%Pﬂ/\k@@h No pr ecautr ons are
thereforggt aken agnhd GorhbiRafiresitan é}trrﬁa\érerwtwa@imcb@/er mfsuhhe dERIe GRiesWhe Ch
nmeans that such devi ces are usual ly vi ded rocessors
for exanpl e PVaHIRYE/OTPERYRING RO ?@C'ﬁgﬁf@rp@ %%H@Sé%\%hhoa? Fﬂ'ﬁ“'@ﬁ@rsgfq? % and
reduce the chkedrPatdédivel bsa furhdtroﬁbﬁtﬂedabre megdwatthafastrékfen@aSpﬂ‘onéth has
to perform mﬁltlltf Sol iterati ongI bor%g £ position data, for
exanple fro G'{ee erwgs RESVIoHRY &8 *' ofi \gpa 'r% nmeans are provided to
facilitate the ni By opyotessuple and whaefemmcemeF@ura)thS Batenbbp 66210540 he
present i1V egkligthd Sich® dURKI e Aerifithg thd Mri8faFEURITE AR 2ika1Z #1d

verti cal pOSI I ONS pressure sensor a neter cal 1 br
pr edet er m heerdeniordarthisg Beviea denciusies AR Feqeiyes Birpeaivieg atanarlanga2 radio

combi nati on Whidy M%sﬁﬁr@é’d QFQeJéYaITstéll@%Sarp%s%Wéaéedsar &[rﬁx@ferﬁ%aﬂéﬂ%ﬁrﬁ@”e t he
drawbacks of the devices of the prior art. Another object of the |nvent| on

al so consi st @ gfitudeyalue s %@PCMC&%QFP,?%G AsEsYEAERt: SCQFéﬂgi WS posi ti ons
for operati ngcsiging péerrbﬁeatalrﬁ)nﬁ\Mercemén &aihd er&rnfetwmrnv;ﬂmrlt@pro@bgs)theonsi sts
of theu of the gewceln o;ag)r eabete yurgjtc oral ogi cal

or ecast &0 TipebuSR AP B ARl o i Boflidtn RV L RS FHaievi ce
descri bed he$.cardlstdrage metaine 16 mciud]rhlgicaerapmmﬂdatra Alvatibratee 7ps poeglediy uni t
sends the CRSCREGRIQ/G sohORAbe SOEICEABRAL Mb AiftubiB BroRlddtAhE Dl er

altitude value to atlng nmeans o recei er to determ ne,
usi ng the al @rd?U@ebQ/%W%r@ Uf’t%@'%@@@ﬁ%ﬁ’%’&tfﬁr gbsea¢end Pepitian dfméfﬁ'@aw &t s,

in addition §@naidaerthe @rereebﬁ/er SHIEUI KBS EnIPYhd ¢ a@a %Fr@%nﬁﬁfg tomed Righgy t he
devi ce d%%' ned _herein C{i‘ﬁove which is characterised in i ncl udes the

steps of “al PHUASNY thus ppreses o a dhegdimens @Pd?éo 9?‘?5?8%?@9?? ed
initial altimode 20 usi ng dat a processed and provi ded by the processing

it, t tt I it ta th
ini t, sending a oognarestk BLEHG te/E MiadlshibHars e e lod BT T Lae®
val ue from tthe q@rmseszérgwgwgnavtgamon infierm@ion eegsmitialiy lisisnin thediaet that iknabl e t he
receiver to &ﬁﬁﬁfﬁ& n.=\$reé'tsd gortéléctﬁé Ehérggqq&%ltﬁé‘?esspﬁ% ddvite %zp%r% ell
[adl O waves rec | tr

function of erved fromZeveral satellltes, smttin
t he posi BPonb@Bowered bydhe vehi¢lea baliery nathpulctapresy agdyereely aﬁ?@ﬂf@s@? RESAMi t SO

that they arsygplyoeass Gﬁ\eaéﬂcﬁb%ﬁhﬁbﬁfﬂre%hﬂles Hb@«)évérewaedﬂer@nlnm bd hese
obj ect s, |nad|t|onto ot hers, are also ach |evg X use tthﬁ
W power consuming apparatus, such as a portable tel phone ora wrrstwa (o
No precautions are therefore taken as to the electric power consumption of the
device, which means that such devices are usually provided with 32-bit
35 microprocessors for example in order to be able to improve the calculating operations
and reduce the calculation time. It should be noted that the GPS receiver has to

perform multiple iterations in order to calculate position data, for example from 10 to



device for evaluating nmeteorol ogical conditions which is characterised in
that the pressure sensor altineter calibrated to a predetermned initial
value is arranged to 30 provide, at an equivalent altitude to an altitude
stored in a preceding period of time, pregsure variations converted into
altitude variations transmtted to the processing unit so that it

determ nes neteorol ogical conditions to be displayed. One advantage of the
device for determ ning horizontal and vertical positions according to the
i nvention lieg né@t.éﬁﬁL oiele, R8mdahs GRABIIRR o tdifatetRAhIcGprasREgy Wi ng,
35 in particul ar e reduction in calculating tinme in the GPS receiver
with the aldC%FU@qRQQﬂQﬁﬂ°§é altitude data provided, in a feedback |oop, by

the processing unDhe @bjelcheér th@present indertibn i@ p%\ﬂ@é é@eﬁbé rdrw@mrmaimga
originating from

to t
conaum ng v RoGRPiaL Bad Srticd BpfloMAEBING prel g cntd auiiSier farb AR
?I tit uﬂe Bal pedeterined giitial tatitudedor measwring dititudenis LIseedbaIrkblhaIm{m vath dataat i ng
the pro s in
the s cal but BEVREE By BrsieCeterat iRl sibiade e o s R o SRer 80 st a
to be provi d’é@wl@raﬂe processing unit. Gven the use of such 8-bit
M Cr oprocessors, hhotHBYoHIERRE el H@n#bﬁ‘akﬁ%oﬁ&?@%@% nﬁ’éth&é‘ﬁor%fé\‘hﬁﬂ of the

pr eci se aIUtudev?tue originating fromt ti neter mul ti ple
i terations oborzeatatand versies rﬂ’@s'Bﬁfé,fffﬁ PeRIating:sRid 88Vicepr eci se det erni nati on of

10 t he hqoi ZOﬂt al AadteleVE] édt@ﬁiheﬂ@@dn&nb@a%o chhsists iofMHeAgEeSdf e @éViGLn ordéro t he
“limt cycle/ QEI 3 iﬂO%ﬁ eﬁ bg Efew ce,_converges on a fal se value for

exanpl e in tPRaREIR VR URiMGeqOORGALIOMIPSE  has been | ost during the

cal cul ati on. Thi sTipdserujeotsin additie o dtmorsyare rachnbeecbb;embrmlcesieécreﬂed The

oot nn 1 BEERbeREEIRARS Bk SHEREY Dl ilhrbolll kg yRIEpsDr o2t o 10

great er _thanreceiver arsigoal cerreeperiding topbe caliboated B@lrrfeé&naltltu@a valge tohenabkecei ver' s

cal cul ati;gn gpgy, Hg%?ar@ofqgéjhéﬁglkpﬁ & u@in%;'tﬁé‘glﬁtu\ﬂél\}éﬁne fﬁegﬂsﬁ%ﬁr

convergence on the-solution thus prevents t imt cycle phenomenon
| ow el ect ri cdpBwethecdY®8npti on thus allows integration of all the el errent s

i20 of the fleVI ce tRedeabpines, WQ&Q’MOM@W@E’ = a%o%hfe%d’b?ihearﬁéthﬁuk&t or for
OW currents

of sl 1 si 2eperaliindevies setnsinren s S S e BeR A A bIFERes Be - 1S

advant age of stepeofienlibating tieopréssige senddneltimetartd iaqpredetesniséd initial allitei t can

be used bg ggé‘@ ﬁ%‘téepﬂi]&és‘i tu.r%@i&%htbk‘?ﬁés?@ré%l i é;‘lﬁ’mtt ﬂ?n%ﬁﬁﬁ%@ahﬁ%@é’r

altineter. . . recisely,
provi ded by é&timetesatitusté vahJetucvéhmnrmeselmg urjty senaingd signel ¢Qltﬂ§p0m"n@to theom t he

Previ oust Y Cadifuigd SfinAldr MR valid o ¥id fiokBiknd iRl OBl i sensor

are used to I ne t eor ol gl cal con ditions

al td neter i nef 6&%0@ ?Othﬁf%?e"@kéﬁr%?téfm'ﬂﬁl%s'ﬂgﬁbﬁéﬁﬂl&e yadg, ;SP@B%ru%ta asa

fﬁnv eg 3 el yf i funtfion sfdagistweives Eegmvea hﬂo%dmftﬁtf sbﬂeﬂumspé@@ FHRSmittHy tﬁ@96§ﬁbn aI ter
| S i or, en I, S e on er

fongor na8 < Rte G Rlalka i B Te iR ﬁ‘ey%eééwg@nﬁrsga%%éw ot ind To be

used, as pr edisplagddiomdisplay bednst o the receiver's cal cul ati ng operations.

The Obj ects, advaﬁﬂq?lgreﬁwae%g%bLe%?st ith. t{) Iaﬁ'\e?jse\ér{ ?lsé’é@h.&@é‘dﬁ%&f&%‘l{% of he .

det er m ni ng hori zon positions'w
the foll ow nge\d® f@égmlmqimgdnet@wommdcmﬁtogs mihialigs r:mregteb§ect lnéhairt@m ngs i n

whi ch: - Fi Obie8sire SBRYS a"mnqéh\!l' Eeibiada 864 &reabt@hﬂiaeamﬁawahahs anshoeard i cal

posi tions accordl ng to t rior art which has been al ready descri bed

her ei nbef8r eProvidegat ang b aWRGIRAO S REHAS %arepyn 8 pﬁ‘iﬁeld%ﬂSI R—?”B@\?lf t@et or
det er m ni ng b@ssmewtaadatuoaue@onmrtedqmb ditRgdd VapiatiomCeaisthitigd tothé peodessiegtinion; -
Figure 3 Shoso tha?nt de{ ?m%%%%eteorgl%glcals con%%ce)hél Fo beacrillgplgyheed menory associ at ed
One advantage of the device for determining horizontal and vertical positions
according to the invention lies in the fact that it consumes little electric energy owing,
35 in particular, to the reduction in calculating time in the GPS receiver with the aid of the

precise altitude data provided, in a feedback loop, by the processing unit on the basis



therewith of the device of Figure 2; and 5 - Figure 4 shows in nore detai
the processing unit of the device of Figure 2. The follow ng description
will not describe in detail all the electronic conponents or units,
included in the various parts of said devjce, which are known to those
skilled in the art in the electronics field, but, conversely, wll nention
schematically said conponents necessary to el aborate a preferred enbodi nent
of the 10 device according to the invention, as well as these necessary to

i mpl ement  t her wB hHhQskd MitudP 05188 bﬁ@n réiﬁ‘t’ﬂé@ahb*zdtéﬂ‘élﬁm%te‘?héﬁ’éeto the use of
schemati cal I portabl e device 10 Tor determ ning horizont al and vertical

posi tions, P‘l’é’ pcqugﬁgnqqq@ng(mlqroarﬁgeszsog(ggch 3% 8- SPICPPACESSYsi ti ons are
general l'y defl nedlfbypré@ﬁgalmmde valeg id Bloufmae ther@eivbebyitfb&dback@ipt i on i s

defined by 15 . alt,it th resp ect .to sea e _[devi.ce can
be. | ncor por aoiainedfep e taf MG e TERu Gl nus BraB b lefareRy 5 e

t el ephonebor caimﬂatmgroqmmttoablt@cappageamusa quickiyhon thegusitiot datsatorbg. providedios

i ntegration, S powered by a battery or accunulator for |ow
currents of W%Qﬁag%ﬁﬁﬁ liel ephone or apparatus. 20 The device includes a GPS
recei ver 12 whi chChepdie ese Ofaﬁtucbﬁ kitnisFaPsOCESSONS Al MeY apren thet tithet i ng from

several sat eéﬂ)dén%é offhe é‘r@%&@ﬁb%@'p@eé@ﬁtﬂ%@(@%o@ﬁﬁ%&@onﬁﬁﬁ@ﬁl’tu%%ﬂ in
this case, th GPS receiv ssure_sensor altineter 15 fo

measuring pr 3@%‘1"39'9&?53&9%%“@ 6ﬁ\?é‘?¥'%°??¥%¢’r}§ﬂe%ﬂ B 'F\E’B%"%?a‘l’ed%rm'%?t'on of

processing UmetholléorlitQICa?idWel‘r\lﬂ:adpéﬁtldn@ Peis nﬁmasmcénfsé@ﬁbmhﬁe riggiedyerRy and
altinmeter, and di or dis st he hor i zont al

spl ay nmeaps
2nd vert1 cal PIRICTNGA MBS LB SEXige gontirass, P e 20T Heitt i ESaingle s irse
whi ch devi cewhigh iaxcloakquisechaatbeenilost dorirg tileagloelation.ditgs plénatieshas well
wri st wat ch, d conponents are fixed onto a conmon
support V\/m cﬂl'dwnolh tﬂ@gleg{rﬁ{'%ﬁ%ﬁlt board with netal paths connecting each
conponent for ned Blme ealeulatingagrarpeovidesean efongaus result athighgmayibe mugh greaier

connecti g t hgnpad fReent %préaﬁoﬁ’ beepsi @c@%evéé?ﬁbb’examﬁe §HBH@F re@fr " yi ng
all of the conponents . is housed in the watchcase | eaving | easi one

aperture towkPds ﬁoemé&rtaev%?eﬂpe?'t'%é?ydas:lwét'mﬁ Bedaravarpin ion pRe@onte

altineter se @cﬂde hfeeﬁeﬁéé gltitideealual & qaidkér coneeigeh&d o frRcdoffiol tislet er m ni ng
t he hori zont aI ositions of the device provided that the

cl ock of recale\yﬁ'ﬂsi@s "§R§W |7' WYY th that of the atomic clocks of said
satellites. |If noThe oheslecdepoeer dvasumptidiethlis ks integratiob odibll reasléméntar
satellit ' ' d,
T s rn e Bk I B oAM AR, BSndrBEsl Kiate)dr e for iy BANES
exanpl e, fouin &DeRicensUeR a3 am\ﬁlswﬁbmqumn an, apparatys of %rhaltme §ugh1a$ s
received fromr@;agm 1BUS psASRE |té|é,§}§me5 Position determ nation is relative to
determ nati on of é e ti i nteryal s between the radjio sjgnals, recel ved by
the receiver of edpphera VﬁBtaQSL?\F[ thegeyjoe; aceddiigde theoI¥eNtiRhi CORSIisYR e n

transmtt ed &dn bé@sethioryivd ﬂﬂi@tebhﬂbg‘lcaﬁ pemnﬁons mmae\préslsutdwnsoueﬂhamr Ih des
rm ne t he

ol d Th t
i st ance 271 ofMERGIY B e lpty BATES RM Bl oimiiie] “YERH Pl nce
t he code 10 theonemerd drrbgrstcsaatbltuhfdetvla@esdﬂomihetpaesmmmfueallbeatemaltlm\atea, the to

t t f i |
from the sat S TABES rbm (8 oM ech i 8 Lo dcif i FreleB P coissale
t he di st ancefOJ\/ItﬁQ:CFﬁYsErS%ﬁ alm@@tetrmmaé@sefw fqrree;ﬁmpwetmsamélcaterséowwm%we usi ng

four satelli &@ﬁersw |PMV§1dHé?esp£5€)H it98 nffank h@hqﬁaséz@e (o dprsdedtisasiswi th
respect t8 said s lites. 15 In a first devi ce 10

ti
haa’to ba0caMamanennas besrgRlaygd o st Bt ieler 1o ofsdevice 10
abl e to be beslibehtenhagdin tps @eacie mbiétetmdaed altitiee 4o Bensdy, dsheedbisiyret er in

particul ar f el C ations when the device is
used as will § SCE'ES%Itgghnee%%é'vgrnsogéé&h}tﬁ é q?;%ha(?@glé nafter with reference to
Figure 3. 20 The pheskjacts, abmastages gad faaturas of inetdevice mnd dire metheod for

pi ezor esi st ¥&eRRAR rho%orﬁaukanfa%nrc\épsomg vmna@pem FloPe Hesm .rrxetﬁe Ibivign

el enment havi ng rane, one I's exposed nbi ent pressure
and the g»fshegeche@orb@pf WW%@?ﬂ'kuégat%@b’é'?%ﬁi@wmgs I nich:

- Figure 1 shows a device for determining horizontal and vertical positions

for

according to the prior art which has been already described hereinbefore;



arranged in a Weatstone bridge. Any pressure variation creates an

i nhal ance in the bridge giving a voltage variation between the output
termnals of said bridge. The 25 sensor may be of the AM/61 type, which is
mar keted by the Intersema Sensoric Conpany_in Bevaix, Switzerland. At the
nonent of |eaving for a hike, the pressure sensor altineter is thus
calibrated to a predeterm ned altitude, which usually cones from GPS
receiver 12 in association with precise cartographic data for a region in

whi ch the device ipgighgefisho¥s sthematicallly @ poPrBERIeRiceifdr dut8PARIhY hddzonldle known
precise altitude of the starting |ocatjon extracted, for exanple, from

memory 13 i s2REYRMIER) Pesifinsacserdng Qe IVantioRhi ch sends it to pressure

sensor altineter ABigher3 shoval inlbicaé idegil e GRS reteivek ahditpa redity assotztethl | y

made between, the position.data. calculated by the GPS receiver and the

preci se dat a‘thE%Vé‘g‘v@i‘? 8%\’6‘1:6&@:@@3?(9? ence on a geographical 35 map stored

in said néenory. |{Fighre hshawsontadre dekilthepprotegsing unit oftthe déndee efdrigare 2and

vertical positio - ; i item of data,
[}gh% ﬁgo%gwggfks&fﬁlpﬁ Wil dEchrﬁ’)eF?ﬁ 8&tait G %fél@&rdrﬁ(ﬁ .

then at | east reci se altitude value extracted fromthe nmenory is
transmtted SQNRINENtFHRILUNit, ipeludestintie variougipartaef edid dpeae rwhiatgargdegwn o

associ ati on %Eé‘sl@?e% ih@sEhM &t thé%léo‘ﬁroni%@fiel@%&@é&ve@ély?ﬁﬁﬁ%ﬁtmmr Y- In this
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Three satellites are sufficient for precisely determining the horizontal and
35 vertical positions of the device provided that the clock of receiver 12 is synchronised
with that of the atomic clocks of said satellites. If not, the receiver has to be linked to
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is good. The processing unit transmts this additional data to be displayed
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antenna, an 8-bit mcrocontroller 24 in comunication with correlator 23
vra Irnes 34 for recervrng the information fromsaid correlator and giving

. .



25 The data transmtted by lines 34 of correlator 23 to mcrocontroller 24
are nornmally at a frequency of 50 Hz, whereas the mcrocontrol |l er operates
with a clock signal of the order of 8 MHz and al so all ows synchroni sation
of correlator 23. As described hereinbefogre, this tine base has to be
synchronised with the time base of the satellites. 30 Since the first
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Z) fromthe recelrver, positiron data qualil tty paraneters DOPG altimeter
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between quality paraneters DOPG an tg'ual.it factor AL as desct.i ged
her ei nbefore can C?ﬂ' %q/§%eéldn F:gu_ra , the signals transmitted 10 processing unit 1
originating from GPS receiver 12 and from altimeter 15 also include quality

parameters or a quality factor of the transmitted data.

35 From receiver 12, quality parameters called DOPG defining a generalised
reduction in precision are transmitted at the same time as the position data (X, Y, Z).
These parameters are also extracted from the signals received from satellites 20



There may be stored in RAM nenory 46 for exanple altitude val ues received
fromthe ' calibrated altineter or fromthe receiver, in order also to be
able to be used for neteorol ogical forecasts to be displayed. The

m croprocessor is advantageously an 8-bitg PUNCH nmicroprocessor 5 provided
by EM M croel ectronic-Marin SA in Sw tzer?and From t he descri ption which
has just been given, nultiple variants can be concei ved w thout departing
fromthe scope of the invent | on, in the light of the know edge of those
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Device 10 can also be used to evaluate meteorological forecasts. At the same
known and stored altitude, any pressure variation of the pressure sensor of altimeter
15 with respect to a pressure value of a preceding calibration can reflect barometrical

30 tendencies. In this case, the processing unit will take the altitude value transmitted by
the altimeter and compare it to a preceding value stored at the same altitude.

If the variation in the altimeter’s altitude value is positive, this means tendency
towards low pressure. If the variation in the altimeter’s altitude value is negative, this
means tendency towards high pressure.

35 This information processed by the processing unit can be displayed by the
device to give an indication as to the meteorological conditions to its user before
setting off for a hike and before having to calibrate the altimeter again to a precise



8. Device according to claim1l1, characterised in that the receiver (12) is
arranged to send to the processing unit (14), in addition to the position
data (X, Y, 2), quality paraneters (DOPG extracted fromthe radi o waves
transmitted by the -13 satellites (20)_go0 that the processing unit (14)
can determne the precision of the position data received fromthe
receiver. 9. Method for determ ning horizontal and vertical positions for
operating the device according to any of the preceding cl ai s,
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correlator and giving said correlator instructions.

25 The data transmitted by lines 34 of correlator 23 to microcontroller 24 are
normally at a frequency of 50 Hz, whereas the microcontroller operates with a clock
signal of the order of 8 MHz and also allows synchronisation of correlator 23. As
described hereinbefore, this time base has to be synchronised with the time base of
the satellites,

30 Since the first radio-frequency conversion circuit 21 consumes more electric
energy than the other components of said receiver, it is only switched on for the
reception of each radio signal and transmission to the second conversion circuit.

Each specific satellite code modulated on the carrier frequency of
1,57542 GHz is called a Gold code. This code is a code at a frequency of 1,023 MHz

35 (1023 bits) which is repeated every millisecond (1 ms).

Upon reception of the GPS signal, in addition to the useful signal, a much
greater amplitude noise (+20dB) surpasses the signal which one wishes to extract
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four satellites.
Micontroller 24 receives the precise altitude value Z=h from the processing unit
in order to facilitate the receiver’s calculating operations and thus converge more
15 quickly on the solution. After determination of the horizontal and vertical positions, a
comparison is carried out with the data stored in the memory in order to detect
whether the precise data stored correspond to those calculated by the receiver. The
position data (X, Y, Z), and the quality parameters DPOG are transmitted to the
processing unit in order to be processed and displayed on the display means.
20 The 8-bit microntroller can be that marketed under the name of CoolRISC-816
by EM Microelectronic-Marin SA in Switzerland.
With reference to Figure 4, the processing unit for controlling the data received
from the receiver and the altimeter is presented in more detail. It includes an input and
output unit 41 receiving the data from the receiver and from the altimeter and
25 supplying at output data on the one hand h=Z for the altimeter and on the other hand
Z=h for the receiver, a microprocessor 42 clocked at a frequency of 32 kHz by a
quartz 44 oscillator unit 43 and in communication, via lines 50, with unit 41, a ROM
programme memory 45 connected, via lines 53, to microprocessor 42, a RAM data
storage memory 46 in communication, via lines 52, with microprocessor 42, a drive
30 circuit 47 for display means, such as a liquid crystal display, receiving data, via lines
51, from microprocessor 42.
Input and output unit 41 receives position data (X, Y, Z) from the GPS receiver,
position data quality parameters DOPG, altimeter altitude value h, and altimeter
quality factor QUAL. In this unit controlled by microprocessor 42, a comparison circuit,
35 particularly between quality parameters DOPG and quality factor QUAL as described
hereinbefore can be provided.
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From the description which has just been given, multiple variants can be
conceived without departing from the scope of the invention, in the light of the
knowledge of those skilled in the art. For example, instead of connecting the memory,
which includes the cartographic data, to the receiver, one may envisage connecting it
10 to the processing unit. In these conditions, comparison with the position data

calculated by the receiver will occur in the processing unit and not in the receiver.
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5 the position data from the receiver (12) and an altitude value from the altimeter (15)
based on pressure measurements of the pressure sensor with respect to the
predetermined altitude, and display means (16) for the horizontal and vertical
positions of the device processed and provided by the processing unit, characterised
in that the processing unit (14) sends the GPS receiver (12) a signal (Z=h)

10 corresponding to the altitude value of the calibrated altimeter (15) to enable
calculating means of the receiver (12) to determine, using the altitude value, position
data of the device.

2. Device according to claim 1, characterised in that storage means (13)
including cartographic data for a region are associated with the GPS receiver (12) to

15 enable it to provide the processing unit (14) with precise position data if the position
calculated by said receiver corresponds to a geographical point stored in said storage
means.

3. Device according to claim 2, characterised in that the storage means (13)
are an EEPROM type non-volatile memory into which the cartographic data is

20 electrically introduced and deleted.

4. Device according to claims 2 or 3, characterised in that the storage
means (13) including the cartographic data for a region are incorporated in a module
which can be removed from said device in order to be able to change said module as
a function of a determined geographical region of use of said device.

25 5. Device according to claim 1, characterised in that the receiver (12) and
the processing unit (14) each include an 8-bit micro-controller (24, 42).

6. Device according to claims 1 or 2, characterised in that the receiver (12),
the altimeter (15), the processing unit (14) and the storage means (13) are fixed onto
the same support and powered by a battery or accumulator.

30 7. Device according to any of the preceding claims, characterised in that it
is incorporated in a clockwork, in particular a wristwatch, or a portable telephone.

8. Device according to claim 1, characterised in that the receiver (12) is
arranged to send to the processing unit (14), in addition to the position data (X, Y, Z),
quality parameters (DOPG) extracted from the radio waves transmitted by the
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, 10%& () - yS10%& Qéa}ig%@mé Yre B‘r%%re sensor altimeter (15) to a predetermined initial
altitude using data processed and provided by the processing unit (14),
- transmitting an altitude value of the calibrated aitimeter (15) to the processing
unit (14),

10 - sending a signal (Z=h) corresponding to the altitude value of the calibrated
altimeter (15) from the processing unit (14) to the GPS receiver (12) to enable the
receiver to determine, using the altitude value, the position data as a function of the
radio waves received from several satellites (20), and

- transmitting the position data calculated by the receiver (12) to the
15 processing unit (14) so that they are processed and displayed on display means (16).
10. Method according to claim 9, characterised in that the data for calibrating
the altimeter (15) to a predetermined precise altitude is extracted from memory means
(13) including cartographic data for a region and associated with the GPS receiver
(12) for transmission to the processing unit (14).

20 11. Method according to claim 9, characterised in that in addition to the
position data, the receiver (12) transmits quality parameters (DOPG) extracted from
the radio waves received from the satellites (20) so that the processing unit (14) can
determine the precision of the position data received from the receiver.

12. Method according to claim 11, characterised in that, in addition to the

25 altitude value, the altimeter (15) transmits to the processing unit (14) a quality factor
(QUAL) of said altitude value, and in that a comparison between the quality
parameters (DOPG) of the receiver and the quality factor (QUAL) of the altimeter is
carried out in the unit in order to determine the precise horizontal and vertical
positions to be displayed.

30 13. Method according to claim 12, characterised in that the altimeter (15) is
again calibrated to a predetermined altitude if the result of the comparison shows that
the quality parameters (DOPG) originating from the receiver are better than the quality
factor (QUAL) originating from the aitimeter.

14. Method according to claim 9, characterised in that at the same place

35 whose altitude has been stored, the pressure variations of the altimeter (15) sensor

converted into altitude variations are used to determine, in the processing unit (14),
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