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devi ces, wHPERAHRRFLORRION ORYANGRAY f™®% to the 25 public. These public
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20 used for a hike. _
| Currently, knowledge of one's precise geographical position in all types of
activities, whether they be, for example profeésional or during leisure time, has
become a need for the majority of people. This need has been especially felt since the
development of GPS type positioning devices, which have been made available to the
25 public. These public devices used to provide positioning data to the user within a
" tolerance range that was + 150m in altitude and + 100m on the horizontal, even if, in
military applications, much better accuracy has been_obtained. However, this
tolerance range has currently been reduced by removing selective jamming.
It should be noted that these X, Y and Z inaccuracies were due, amongst other
30 things, in part to SA (Selective Availability) jamming, i.e. to deliberate degradation
generated by the GPS system supplier, and by the passage of radio waves
transmitted by the satellites through the ionosphere generating flickering. This
passage through the ionosphere gives an altitude error of £ 50m.
By way of information, it should be known that each satellite transmits a
35 specific code (Gold code) at regular intervals precisely defining its position. All the
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passage through the ionosphere gives an altitude error of 50m By way of
information, it should be known that each satellite transmts a 35
specific code (Gold code) at regular intervals precisely defining its
position. Al the 2 25 March 2003 satellites send their own code at the
sane time each clocked by a calibrated aponmic clock. |t 2aMarepgen3
however, that a slight tine interval can appear between one or other of

t he cl ocks, since they have not been calibrated at the sanme time prior to
each satellite being sent into orbit. However, these tine intervals are
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altinmeter was _previously calibrated to a known alti By way of exanple
and wit W% ef&¥f3Fce to Fi gure 1, US Patent no. 5,210,540 discloses such a

devi ce for deterFomhog dnive betail 29wt tak dpesminatioh of.a positivd WBingiGRBISigals,I N 20

order to do ' pncl ude I [AY; receiLvi n
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receiver, _3 and F|t| in order
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passes f2 On?)r%e;[ trc])rd%etﬁg! criréevri]cseI 1oiﬂc"§‘lludensnagj EPgoregei\;evr\%_rch:eq\ﬁRgs gtoannaéntenna 2 radio
waves 2a transmitted by several satellites, a pressure sensor altimeter 4 calculating
an altitude value as a function of a pressure méasurement, a processing unit 5
receiving position data from GPS receiver 3 and altimeter 4 in order to process the
received data so as to be able to display a position in X, Y and Z on a display means
25 9, and storage means 6 including cartographical data. A calibrator 7 is provided in
processing unit 5 so as to be able to calibrate the altitude provided by the altimeter in
order to be able to use this reference value for subsequent position determination. In
such case, the GPS receiver calculates only the data corresponding to the X and Y
~ positions, and thus passes from a three-dimensional mode to a two-dimensional
30 mode. _
One drawback of such a device which is intended to be fitted to a vehicle for
the purpose of giving navigation information essentially lies in the fact that it
consumes a great deal of electric energy. Nonetheless, this device can perfectly well
be powered by the vehicle’s battery without thereby adversely affecting the energy
35 supply to the other electric parts of the vehicle. However, this device cannot be used

in low power consuming apparatus, such as a portable telephone or a wristwatch.



30 node. One drawback of such a device which is intended to be fitted to a
vehicle for the purpose of giving navigation information essentially lies
in the fact that it consunmes a great deal of electric energy. Nonethel ess,
this device can perfectly well be powered by the vehicle's battery w thout
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32-bit type at1 ng operations rawback in the case
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case of a niQRLRFLREratibdsMvhich ¥4 &Bwback in the case in which the device is powered
by a battery or accumulator of small size. Conseguently, this portable device cannot
be fitted to a timepiece or a portable telephone. Moreover, it is only the accuracy of
the position data which is significant in this device, but not the fact of reducing the
25 calculating time or avoiding having to carry out multiple iterations in the case of a
~ problem of "limit cycles”.
One object of the present invention is to provide a device for determining
horizontal and vertical positions wherein a pressure sensor altimeter calibrated to a
predetermined initial altitude for measuring altitude is used to facilitate the calculating
30 operations of the GPS receiver in order to overcome the drawbacks of the devices of
the prior art, The altitude of the calibrated altimeter thus allows a precise altitude value
to be provided to the GPS receiver, to reduce the calculating time of the receiver and
consequently, the power consumption of the device.
Another object of the invention also consists of a method for determining
35 horizontal and vertical positions for operating said device.
Another object of the invention also consists of the use of the device in order to
be able to evaluate meteorological forecasts.



One object of the present invention is to provide a device for determ ning
hori zontal and vertical positions wherein a pressure sensor altineter
calibrated to a predetermned initial altitude for neasuring altitude is
used to facilitate the cal culating 30 operations of the GPS receiver in
order to overcone the drawbacks of the devices of the pr2oMaxch 2008e
altitude of the calibrated altimeter thus allows a precise altitude val ue
to be provided to the GPS receiver, to reduce the calculating tinme of the
receiver and consequently, the power consunption of the device. Another
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vertical positi O(?ne advantage of the device for determl_nlng horizontal and vertical positions
according to the invention lies in the fact that it consumes little electric energy owing,
in particular, to the reduction in calculating time in the GPS receiver with the aid of the
25 precise altitude data provided, in a feedback loop, by the processing unit on the basis
of the precise altitude value originating from the calibrated altimeter, and to the use of
low power consuming microprocessors, such as 8-bit microprocessors.

If a precise altitude value is brought to the receiver by the feedback loop
originating from the processing unit, the receiver will thus make fewer iterations in the

30 calculating operations to converge more quickly on the position data to be provided to
the processing unit.

Given the use of such 8-bit microprocessors, it may happen that in the
absence of the provision of the precise altitude value originating from the altimeter,
the multiple iterations of the calculating operations lead to imprecise determination of

35 the horizontal and vertical positions. This imprecision arises from the “limit cycle”
phenomenon where the device converges on a false value for example in the case in
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previously The objects, advantages and features of the device and the method for
determining horizontal and vertical positions will appear more clearly in the following
description of embodiments illustrated by the drawings, in which:
25 - Figure 1 shows a device for determining horizontal and vertical positions
according to the prior art which has been already described hereinbefore;
- Figure 2 shows schematically a portable device for determining horizontal
and vertical positions according to the invention;
- Figure 3 shows in more detail the GPS receiver and the memory associated
30 therewith of the device of Figure 2; and
- Figure 4 shows in more detail the processing unit of the device of Figure 2.
The following description will not describe in detail all the electronic
components or units, included in the various parts of said device, which are known to
those skilled in the art in the electronics field, but, conversely, will mention
35 schematically said components necessary to elaborate a preferred embodiment of the
device according to the invention, as well as these necessary to implement the
method for operating said device.
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two faces of an insulating substrate and connecting the battery for the electric power

20 supply. The support carrying all of the components is housed in the watchcase leaving
at least one aperture towards the exterior for measuring pressure with the aid of the
altimeter sensor. '.

Three satellites are sufficierit for precisely determining the horizontal and
vertical positions of the device provided that the clock of receiver 12 is synchronised

25 with that of the atomic clocks of said satellites. If not, the receiver has to be linked to
at least four satellites, the fourth allowing the receiver’s time base to be updated, i.e.
its inner clock to be synchronised.

This leads to a resolution of, for example, four equations at four unknowns (X,
Y, Z; t) with the signals received from the four satellites.

30 Position determination is relative to determination of the time intervals between
the radio signals received by the receiver of each of the four satellites questioned
which have each transmitted at the same time their specific message with their
ephemerides (Gold code). The reception time of each radio signal thus determines the
distance from the point of reception to the corresponding satellite since the code

35 received from each of the satellites contains the data as to its position in orbit.

By way of indication, the time taken by the signal from the satellite to the
receiver multiplied by the speed of light gives the distance which separates the
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GPS receiver and the precise data of several points of reference on a geographical
map stored in said memory. If the horizontal position (X, Y) or the horizontal and
vertical positions (X, Y, Z) correspond to a precise stored item of data, then at least
25 the precise altitude value extracted from the memory is transmitted to the unit to
calibrate the altimeter,
Memory 13 used in association with GPS receiver 12 is, for example, an
EEPROM memory. In this memory, it is possible to programme into said memory, via
electric meahs, cartographic data of a determined region in order to have the precise
30 X, Y, Zvalues of a starting location, or also level curves during a trip. Usually, it is the .
Z data of a precise location which is sent to processing unit 14 by receiver 12.
Instead of having the memory fixed onto the support common to all the other
components of the device, one may envisage providing a memory in modular form
dedicated to a specific region. A change of region would thus involve changing
35 memory module.



Conpany in Bevaix, Switzerland. 15 At the nonment of leaving for a hike, the
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to facilitate | t&s pa%rt;ezsoe%% F%Ur% é/%etéigr?gls ggl%s?nﬁ clt% rgéeis'g%g unit 14
originating from GPS receiver 12 and from altlmeter 15 also include quality
parameters or a quality factor of the transmitted data.

From receiver 12, quality parameters called DOPG defining a generalised
25 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
where they can be broken down for example into HDOP for the horizontal position and
VDOP for the vertical position. These parameters enable the processing unit to know
the precision of the position data calculated by the receiver. If this factor has a value
30 of 20, this means that precision is poor, however if the factor is close to 1, this means
that precision is good. The processing unit transmits this additional data to be
displayed onto display means 16 to inform the user of the device as to the quality of
the measurement carried out.
From altimeter 15, the quality factor QUAL is transmitted at the same time as
35 altitude value h to the processing unit. This factor may be, for example, representative
of the altitude precision provided by the altimeter as a function of the time that passes
since the preceding calibration of the pressure sensor of said altimeter 15. It has a



operations as expl ai ned herei nbefore. Taking account of the altitude of
altinmeter 15 allows thus to reduce the receiver's iterations for
calculating X, Y (longitude and 15 latitude) and Z position values. After
calibrating the sensor of altinmeter 15, device 10 can then provide on the
di splay means and upon demand, for exanphe by pressing a 2feMarch 2003ont r ol
button of the device, or automatically at regular intervals, the altitude
value Z or h, and the X and Y (longitude and | atitude) positions, via the
data fromreceiver 12 supplied to 20 processing unit 14. As can be seen in
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to the GPS receiver uent posit
oper at | @fs. the altimeter and compare it to 2 precedlng 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.

This information processed by the processing unit can be displayed by the

25 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
stored altitude. By way of information, reference can be made to European Patent
Application No. 0 670 532 by the Applicant disclosing a "weather watch".

A climatic variation is measured between 0.6 and 1.6 mbar/h between a low

30 and strong climatic disturbance, whereas the measurement of a variation in altitude is
of the order of 30 mbar/h for an altitude of 300 m which may be much greater than the
climatic variation during a hike. Once calibrated and for a long part of the day, the
altitude given by the altimeter can be considered to be precise even with a slight
influence of the climatic variation. However, after one day and before another hike,

35 climatic variations can be checked by the unit for the weather forecast for the coming
day.



It should be noted that the horizontal precision will also remain at 1 00m
even 10 if the altitude is very precise. Nonetheless, owing to the
feedback | oop of the altitude value fromthe sensor, the duration of the
receiver's calculating operations is greatly reduced, hence a limted
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units of the GPS receiver sociated wt t orage neans, such as an EEPROM
mermory 13 dQ%%CF'PB%BereB\béfﬂr%ﬁ@Fyn‘ﬁnb@ﬁe has f@rt&ﬁacfﬂrem%mﬂé*@ timgbaserdcei ver

i ncl udes antigagalines.11 for receiving the radio signals having a 5 carrier
I;S?g?n% of 1, 5glﬁégth%stq S'ﬂ%%&ér% cgﬁ\pe%gr? Xi?cruﬂl21sc%%seﬂnl1ést r%greze(?éctr"f‘c first
energy than the other components of said receiver, it is only switched on for the
reception of each radio signal and transmission t&_) the second conversion circuit.
Each specific satellite code modulated on the carrier frequency of
1,67542 GHz is called a Gold code. This code is a code at a frequency of 1,023 MHz
25 (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
from the GPS signals. It is thus necessary to know what the shape of the signal has to
be upon reception to be able to correlate the received signal with a known useful
30 signal in correlator 23 and as soon as equivalence appears, one knows which is the
clear satellite signal having removed or filtered the noise. The known signal is stored
in microcontroller 24, which sends it to correlator 23 to find such equivalence.
Microcontroller 24 also cgntrols correlator 23 to instruct it to link itself to such
and such a satellite according to such a channel insofar as communication can take
35 place. If, upon the microcontroller's demand, a satellite cannot be reached within an
interval of time, microcontroller 24 gives another order to correlator 23 in order to be
able to be linked to another of the available satellites. The higher the number of



frequency conversion circuit 21 receiving signals 31 fromantenna 11 to
carry out a frequency.denmultiplication of signals 31 to provide signals 32
at a frequency of the order of 180 MHz, a second conversion circuit 22
receiving signals 32 to carry out a frequency denultiplication of signals
32 to provide signals 33 at a frequency-of -the 10 order 2% Marth2003
correlator 23 receiving signals 33 and including a series of

dermul tiplication stage in order to be able to extract the specific codes of
each satellite fromthe radio signals received at the antenna, an 8-bit
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satellites. | her e nunber of satellites
i nt er r ogat eél?“'? ﬁ@’s | diseley traeeiyingedta; ba lingsiiT, fremingiciopmessei bl e t o have at
| east four sat elrput @sd 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,

25 particularly between quality parameters DOPG and quality factor QUAL as described
hereinbefore can be provided.

There may be stored in RAM memory 46 for example altitude values received
from the calibrated altimeter or from the receiver, in order also to be able to be used
for meteorological forecasts to be displayed.

30 The microprocessor is advantageously an 8-bit PUNCH microprocessor
provided by EM Microelectronic-Marin SA in Switzerland.

If the device is incorporated in a timepiece, oscillator unit 43 with crystal 44 is
also used as a time base for the horological functions.

From the description which has just been given, multiple variants can be

35 conceived without departing from the scope of the invention, ih 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



Mcontroller 24 receives the precise altitude value Z=h fromthe processing
unit in order to facilitate the receiver's cal cul ati ng operations and thus
conver.ge nore 5 quickly on the solution. After determ nation of the

hori zontal and vertical positions, a conparison is carried out with the
data stored in the nemory in order to defect whether the2pMarch@003ta
stored correspond to those cal cul ated by the receiver. The position data
(X, Y, 2), and the quality paraneters DPOG are transmitted to the
processing unit in order to be processed and displayed on the display

nmeans. 10 Thetddbéesting PNt IhAhdsRIcob@iliorn¥s coMparistRIVKBItRS podilter ddthe nanme of
Cool RI SC- 816 béegwgghcroelectronicﬂwggin SA in S@jtéer{aqd. With reference
to Figure 4CalcHisdydae sartyelHiNocPyrn ISRPESSINANY 789 33t 19 DSESPVEd  from
the receiver and the altinmeter, which includes an 8-bit mcrocontroller, is
presented in nore detail. It includes an input and output unit 41 receiving
the data 15 fromthe receiver and fromthe altineter and supplying at

out put data on the one hand h=Z for the altineter 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 comunication, via lines 50, with
unit 41, a ROM programme nenory 45 connected, via lines 53, to

m croprocessor 42, a RAM data storage nmenory 46 in comrunication, 20 via
lines 52, with mcroprocessor 42, a drive circuit 47 for display neans,
such as a liquid crystal display, receiving data, via lines 51, from

m croprocessor 42. Input and output unit 41 receives position data (X, Y,

Z) fromthe GPS receiver, position data quality paraneters DOPG altineter
altitude value h, and altinmeter quality factor QUAL. In this unit
controlled by m croprocessor 42, a conparison circuit, 25 particularly
between quality paraneters DOPG and quality factor QUAL as descri bed

her ei nbef ore can be provided. There may be stored in RAM nenory 46 for
exanple altitude values received fromthe calibrated altineter or fromthe
receiver, in order also to be able to be used for neteorol ogical forecasts:
to be displayed. 30 The m croprocessor is advantageously an 8-bit PUNCH

m croprocessor provided by EM M croel ectronic-Marin SA in Switzerland. If
the device is incorporated in a tinepiece, oscillator unit 43 with crystal
44 is also used as a tinme base for the horological functions. Fromthe
description which has just been given, nultiple variants can be 35

concei ved wi thout departing fromthe scope of the invention, in the |ight
of the know edge of those skilled in the art. For exanple, instead of
connecting the nmenory, which includes the cartographic data, to the

recei ver, one may envi sage connecting it '



-12 25 March 2003 to the processing unit. In these conditions, conparison
with the position data calculated by the receiver will occur in the
processing unit and not in the receiver. -13 CLAIMS 25 March 2003 1.
Portabl e device for determining horizontal and vertical positions, said
device including a pressure sensor altineter (15) calibra2®Mdroh2003
predetermined initial altitude, a GP93signal receiver (12) arranged to
receive signals originating from several satellites (20) in order to

cal cul ate position data of the device (10), a 5 processing unit (14)
receiving the position data fromthe receiver (12) and an altitude value
fromthe altigphafis(15) based on pressure neasurenments of the pressure
sensor with respect to the predeterm ned altitude, and display neans (16)
for the horizontal and vertical positions of the deV|ce processed and

provi ded by the pr1ocmbsla delicé for%@te@mﬁh% rszﬁzsﬁb Wﬁgfﬂﬁﬂ%né 4oy pover

consum ng ba%{?erg 0 accunul ator, characteri se processi ng
unit (14) serff¥'ceirgl %%P@é%@rﬁ%’l‘%@'“”{eﬂ)1@rcai'Wéte@ﬁsarpée@t@reﬁne(dmwala

signal (Z=h) aiitude; 2pEPSlsigBaltrocdiVee () tartanged w&bc@vé)élgﬁéwongiﬁétln?rﬂ%}hfd (24)
rol | er

altinmeter (1 e Iculaln m,crocon
of the re((:eli)\?e% %@m %(énd(imr%' ﬁrctgga Vla%emfg%ﬁéjaf%‘g‘%h%%‘é?e df)id erations’ of
t he devi ced rP@%QGLSEIOQ udia{ 1) catetvingdbe positigredada fromsthe tdceRer DRy botamaltiniddi ng t o

claim 1, chanaeberonsd diindihytopsREaSR RN hdurerhdfl tﬂf’@g%r&%u pgr aphi ¢
dat a for a regl Ond@ée assocl a rece it

to provide tRENSH EBLEsARq! @ﬁ'i’? pr@ﬂat)enwn?% aB‘HS'@I d ?iﬁ%i?i MeAnsIEiBAfar ﬂhec he
posi tion calhotitaitacind yesioal hositots ofahe doliceemposvdad biad Qrcgmafbﬁl@ﬂfé cal point

char act er | sof 22 PR H ARART0s Bdind pol B S, ABTHLNEN Corelming ooty o
non- vol at 19 e aggBylgtor sheragieriser intatdhe mr99$$§m|lmltda4)aseodm tha mietoeattrdlleal | y
i ntroduced angh)deti@es rébeivbe lzyss@l?@r}zdhmbrﬁeg phdHd™® tﬁ%ert'ltuge valglopeer | sed

in that the st t he cartogra
region are i ﬁe@r%gﬁghgﬁ?qri é?t?rﬁﬂ‘?ﬁ %chdﬁ tipg, t'E‘f‘ﬁr?fB?@ ’F‘@Fﬁ?@@iﬂo'lef @ﬂ@él
devi ce i n or trerreceivérd12)tb betreduwhd by eedring thedurhieeras itaratiomMcdfi the d@ficed

det er mi ned ggE&lfiPMIS e of said device. 5. Device according
to claim 1 ghar’act er ?élgcjsﬁr?%gt'()”ie receiver (12) and the processing

unit (14)"%ach i ncPudBevics axmopstingle dabnduAFTACtaiiEaddR et soragsrmeans (13p) |

including cartographic data for a region are associated with the GPS receiver (12) to
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.

20 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 can be
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
25  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.
5. Device according to claim 1, characterised in that the receiver (12) and
the processing unit (14) each include a low power consuming microcontroller (24, 42)
in particular an 8-bit microcontroller.

30 - 6.. . Device according to claim 1, characterised in that the operations in the
receiver are clocked at clock frequencies higher than one MHz, whereas the
operations in the processing unit are clocked at clock frequencies' lower than 100 kHz.



in particular an 8-bit mcrocontroller. 30 . 6.. Device according to claim
1, characterised in that the operations in the receiver are clocked at

cl ock frequencies higher than one MHz, whereas the operations in the
processing unit are clocked at clock frequencies |ower than 100 kHz. -14 25
March 2003 7. Device according to clains 1 or 2, characte2bddarchi2008at t he
receiver (12), the altineter (15), ttlé processing unit (14) and the
storage neans (13) are fixed onto the sane support. 8. Device according to
any of the preceding clains, characterised in that it 5 is incorporated in

a tinmepiece, particularly. a wistwatch, or i ortabl e tel ephone. 9.

Devi ce accordi ng touijcl g%CE,aCECHQIP\Q@Q Qﬁ'ﬁe@iﬂcﬁ?ﬁf{e{'ﬁ 'Péﬁ%titngeCFW%a?%

arranged to sdmaltimetené! ) heessdienginginnit (1¢14)d therstadgk teans 113) bhefixedintd on

data (X, Y, Zyne %%@ghs%rﬁpar aneters (DOPG extracted fromthe radi o waves
e sate

transmtted by t lites 3_20) so that the processing unit (14) can
determ ne the preci $i oPeyice gheordiog po@inafdie rracedingdaimse dhdractatisdusn thad 8i ver .

10. Met hod 4 ors idesrpbritdl NG tHdid@NbarticdHy aeridvaidh, B985 b boRBSe kspHRRAS! at i ng
the device according to any of .t he r_ecedhn cl.ains, characterised In that
it includes the sté&ps SV'PG?C%Q"P%F%&?'%L @%ﬁtre&%'f‘éh%télf‘%@rceﬁﬁ'iﬂﬁﬂser (15)
to a predet er mrmeged toisehdlto thbpredessing dait (19), g adiditian ke posiwsh @ag opnQw) ded
by the process| ni st L ) A al ti e value of the
calibrated al tall"él'r&( g&ag‘fg’ é%%of ﬁze%ﬁbzcc'igedsféc%rﬁ'n%qucﬁﬁtﬁa(/é%&?ns_m,g%%m a si gnal
(Z=h) correspé&niglitag (2 %Cﬁéa%th@im@é@si%lllf!jfeﬁgXanH@tefmiriebhhame@isim ofithet er (15)

from the proocessiidtodatairdcetviarohPing rédehlepcontrol ler (24) of the GPS 20
i me, of the m crocontroller &24) of

o L Rk R L X N M S
posi ti on dat adedtcatcatdimgto anyer H#ie mesecay deifediaratersbd irhhat i@ thclide@ihes
received fromgeyegral satellites (20), and - transmtting the position data
calculated by the receiver (12) to the processing unit (14) so that they
are processed and ufdiBraipadeopressusppensonatimstel () .?0 a pedetermipedtinitirl ac cor di ng
to claim 46, ehadacsrbidaeroBedsb@bnd pRvidad By tHerprécdssigahnitey)t he al ti meter
(13) i nol udi ng cart YFINANS S 2fiuRe el o insearaled Eeeiet AL TiF Prpeers crs
recei ver (12)usibf4dransm ssion to the processing unit (14). 12. Method
according to clai m dddingPsiged 74r5 eGrrddpohdIAy td Me aftlide Rt & thd Galibrated
altimeter (15) from the processing unit (14) to a microcontroller (24) of the GPS
20 receiver (12) to enable the calculating time of the microcontroller (24) of the receiver
to be reduced by reducing the number of iterations of the position data calculating
operations as a function of the radio waves received from several satellites (20), and
- transmitting the position data calculated by the receiver (12) to the |
processing unit (14) so that they are processed and displayed on display means (16).
25 11. Method according to claim 10, characterised in that thé 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).
12.  Method according to claim 10, characterised in that in addition to the
30  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.
13.  Method according to claim 12, characterised in that, in addition to the
altitude value, the altimeter (15) transmits to the processing unit (14) a quality factor
35 (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



30 position data, the receiver (12) transmts quality parameters (DOPG
extracted from the radio waves received fromthe satellites (20) so that
the processing unit (14) can determ ne the precision of the position data
received fromthe receiver. 13. Method according to claim 12, characterised
inthat, in addition to the altitude value, the altineteb MeghR088snits
to the processing unit (14) a qualitylPactor 35 (QUAL) of said altitude
value, and in that a conparison between the quality paraneters (DOPG of
the receiver and the quality factor (QUAL) of the altineter is -15 25 March

2003 carri ed = nit.in,order X ermne the precise hqrizontal
‘and verti cal %%{)rlselhﬁuéﬂghéjgmtg YR P §§tgh'8m%2r$e R@P’ﬁ%&"%@@%"&ﬂﬂdérﬁ' acicI ai m 13,
char act er i sed ppsitiensdp berdspddyedneter (15) is calibrated again to a
predeterm ned al tigudep I AR .1 he
qual ity paraneter Sﬁ@.ﬂgghog:éﬁaérﬁipitééﬁh tg)?he.cth%e r e{?g;&wpg{;‘?g@"g% ér“%ﬁ%n t he
qual ity fact SRlibfaleApyaipte girretetaieined aitided! Hietrpamt @ithe a@npavisonshiowsctbat di ng
to claimlG ehedRatygaratstets\DOFYE) Abinkiey FERENOIRERer M PRReAhhA IHAARMAS
been stored, %th] Q@F’ re,va}rl ?tl ons of the altinmeter (15) sensor

converted i nt &t %\EEQ%M RgiToRLgAEMAYd to deternine, in the processing
unit (14), 10 net eds.ol Mgihodlaccwdidy té daisn 1@ cheradiesipbdinetat 4t fitee fdrbd prateer :
bei ng subsequ zal t |1 f the

devi ce accor d?ﬂgéét/%l&gP%F%ﬁ&g%osrf&%eatllﬂggtﬁ%s(r%uﬁeqrr@?' ég?r%%g%?ecéﬁme@gﬁéﬁ £PORS,
char act er i sed°?MYefiadinte pliituge ¥adatioas gerise tareterraipes in thesprogedsingrunitétit)t o a

pr edet er m10edmietdordledicatlcbhditshe tb e AlshRPGE dhd AitiReRY ibdRg sabsaflieRfaY Skt
altitude to a{%tﬁé f%l tq’thltdg stored in a preceding period of tine, pressure
variations converted 7 69%-al titude variations transmtted to the
processing unit (1%. ddse dfdbe devickedaspmingets claimticfor elabgitiongmeteordbgitains t o be

di splayed.  conditions, characterised in that the pressure sensor altimeter (15) calibrated to a
predetermined initial aititude is arranged to provide, at an equivalent altitude tb an
15  altitude stored in a preceding period of time, pressure variations converted into
altitude variations transmitted to the processing unit (14) so that it determines
meteorological conditions to be displayed.



