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The invention relates to a method for determining the 
position of an object to be searched for. The method applies 
a receiver (RX1) for the object to be searched substantially 
in the vicinity of the object to be searched, a receiver (RX2) 
for a searcher, With respect to Which the position of the 
object to be searched is determined, and satellites (SV1 
SV4) from Which a code-modulated random spectrum signal 
is transmitted, and positioning data of the satellites are 
determined. In the method, a default position ([>2S,§S,2S, tsj) 
is determined for the receiver (RX2) of the searcher; pseudo 
ranges (pm) to at least three satellites (SV1-SV4) are mea 
sured on the basis of signals received from the satellites in 
the receiver (RX1) of the object to be searched; pseudo 
ranges (pm) to at least said three satellites (SV1-SV4) are 
measured on the basis of signals received from the satellites 
in the receiver (RX2) of the searcher; and at least the 
direction and distance (|_AX,AY,AZ,AIJ) of the object to be 
searched from the receiver (RX2) of the searcher are deter 
mined. 
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METHOD FOR DETERMINING THE POSITION 
OF AN OBJECT, A POSITIONING SYSTEM, A 
RECEIVER AND AN ELECTRONIC DEVICE 

[0001] Amethod for determining the position of an object, 
a positioning system, a receiver and an electronic device 

[0002] The present invention relates to a method for 
determining the position of an object according to the 
preamble of the appended claim 1, a positioning system 
according to the preamble of the appended claim 9, a 
searcher receiver according to the preamble of the appended 
claim 17, a searcher receiver according to the preamble of 
the appended claim 18, an electronic device according to the 
preamble of the appended claim 19, an electronic device 
according to the preamble of the appended claim 21, and a 
computing server according to the preamble of the appended 
claim 23. 

[0003] One knoWn positioning system is the GPS system 
(Global Positioning System) Which presently comprises 
more than 20 satellites, of Which 4 or more are simulta 
neously Within the sight of a receiver; for eXample in 
Finland, depending on the latitude, even more than 14 
satellites can be detected simultaneously, thanks to visibility 
across the North Pole. These satellites transmit e.g. posi 
tioning data of the satellite, as Well as data on the time of the 
satellite. The receiver to be used in positioning normally 
deduces its position by calculating the transmission time of 
a signal transmitted simultaneously from several satellites 
belonging to the positioning system to the receiver. For the 
positioning, the receiver must typically receive the signal of 
at least four visible satellites to make it possible to compute 
the position. 

[0004] Each satellite of the GPS system transmits a so 
called L1 signal at a carrier frequency of 1575.42 MHZ. This 
frequency is also indicated With 154fO, Where fO=10.23 
MHZ. Furthermore, the satellites transmit an L2 signal at a 
carrier frequency of 1227.6 MHZ, i.e. 120fO. In the satellite, 
the modulation of these signals is performed With at least 
one pseudo sequence. This pseudo sequence is different for 
each satellite. As a result of the modulation, a code-modu 
lated Wideband signal is generated. The modulation tech 
nique used makes it possible in the receiver to separate the 
signals transmitted from different satellites, although the 
carrier frequencies used in the transmission are substantially 
the same. This modulation technique is called code division 
multiple access (CDMA). In each satellite, for modulating 
the L1 signal, the pseudo sequence used is eg a so-called 
C/A code (Coarse/Acquisition code), Which is a Gold code. 
Each GPS satellite transmits a signal by using an individual 
C/A code. The codes are formed as a modulo-2 sum of tWo 

1023 bit binary sequences. The ?rst binary sequence G1 is 
formed With a polynome X10+X3+1, and the second binary 
sequence G2 is formed by delaying the polynome X1O+X9+ 
X8+X6+X3+X2+1 in such a Way that the delay is different for 
each satellite. This arrangement makes it possible to produce 
different C/A codes With an identical code generator. The 
C/A codes are thus binary codes Whose chipping rate in the 
GPS system is 1.023 MHZ. The C/A code comprises 1023 
chips, Wherein the iteration time of the code (epoch) is 1 ms. 
The carrier of the L1 signal is further modulated With 
navigation information at a bit rate of 50 bit/s. The naviga 
tion information comprises information about the health of 
the satellite, its orbit, time data, etc. 
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[0005] During their operation, the satellites monitor the 
condition of their equipment. The satellites may use for 
eXample so-called Watch-dog operations to detect and report 
possible faults in the equipment. The errors and malfunc 
tions can be instantaneous or longer lasting. On the basis of 
the health data, some of the faults can possibly be compen 
sated for, or the information transmitted by a malfunctioning 
satellite can be totally disregarded. Furthermore, in a situ 
ation in Which the signal of more than four satellites can be 
received, different satellites can be Weighted differently on 
the basis of the health data. Thus, it is possible to minimiZe 
the effect of errors on measurements, possibly caused by 
satellites Which seem unreliable. 

[0006] To detect the signals of the satellites and to identify 
the satellites, the receiver must perform synchroniZation, 
Whereby the receiver searches for the signal of each satellite 
at the time and attempts to be synchroniZed and locked to 
this signal so that the data transmitted With the signal can be 
received and demodulated. 

[0007] The positioning receiver must perform the syn 
chroniZation eg when the receiver is turned on and also in 
a situation in Which the receiver has not been capable of 
receiving the signal of any satellite for a long time. Such a 
situation can easily occur eg in portable devices, because 
the device is moving and the antenna of the device is not 
alWays in an optimal position in relation to the satellites, 
Which impairs the strength of the signal coming to the 
receiver. Also, in urban areas, buildings affect the signal to 
be received, and furthermore, so-called multipath propaga 
tion can occur, Wherein the transmitted signal comes to the 
receiver along different paths, e.g. directly from the satellite 
(line-of-sight) and also re?ected from buildings. This mul 
tipath propagation causes that the same signal is received as 
several signals With different phases. 

[0008] The positioning arrangement has tWo primary 
functions: 

[0009] 1. to calculate the pseudo range betWeen the 
receiver and the different GPS satellites, and 

[0010] 2. to determine the position of the receiver by 
utiliZing the calculated pseudo ranges and the posi 
tion data of the satellites. The position data of the 
satellites at each time can be calculated on the basis 
of the Ephemeris and time correction data received 
from the satellites. 

[0011] The distances to the satellites are called pseudo 
ranges, because the time is not accurately knoWn in the 
receiver. The pseudo range can be computed by measuring 
the pseudo range lags betWeen the signals from different 
satellites. Because time is not knoWn With absolute preci 
sion, the position and the time must be found out preferably 
by iteration of the measured data With a lineariZed set of 
equations. Thus, the determinations of the position and of 
the time are iterated until a suf?cient precision has been 
found With respect to the time and position. 

[0012] After the receiver has been synchroniZed With the 
received signal, the information transmitted in the signal is 
demodulated to ?nd out eg the Ephemeris and time data 
transmitted from the satellites. 

[0013] Positioning systems and positioning receivers of 
prior art are intended for ?nding out the position of one 
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object only, ie the positioning receiver. However, in prac 
tice, situations may occur in Which it should be possible to 
determine the direction and distance betWeen one position 
ing point and an object. For example, When a mother loses 
eye contact to her child, the mother should be able to ?nd out 
in Which direction and hoW far the child has gone. In 
general, When a searcher is searching for an object, it is 
primarily these direction and distance data and not the 
absolute coordinates that are signi?cant for the searcher. If 
such a problem could be solved by using equipment of prior 
art, a positioning receiver on the object to be found should 
transmit positioning data to the positioning receiver of the 
searcher. Thus, the positioning receiver of the searcher could 
compute the direction vector on the basis of the positioning 
data of the object and on the searcher. In practice, the 
accuracy of such a determination is not alWays the best 
possible. In both positionings, errors may occur Which in the 
Worst case are accumulated upon calculating the direction 
vector betWeen the positions. Furthermore, this method has 
the draWback that tWo different receivers may use signals 
transmitted from different satellites for their positioning, 
Wherein the signi?cance of non-compatible interference 
may increase. 

[0014] The most signi?cant sources of error affecting the 
calculation of the pseudo ranges include the atmosphere, 
intentional inaccuracy, multi-path propagation, and the 
receiver. Some of the atmospheric effects are dependent on 
the frequency to at least some eXtent. HoWever, atmospheric 
effects cannot be signi?cantly compensated for in receivers 
intended for civil use, because for civil use there is only one 
carrier frequency (L1) available to be received in the posi 
tioning receiver. The organiZation maintaining the GPS 
satellite positioning system (US. Department of Defence) 
intentionally provides selective availability (SA) of the 
signals of the satellites, Which impairs the accuracy of the 
positioning. This inaccuracy is induced either by changing 
the positioning data transmitted by the satellites or by 
inducing inaccuracy in the clock of the satellite. As a result 
of multipath propagation, the receiver may be erroneously 
synchroniZed With a multipath propagated signal instead of 
a directly propagated signal. The path propagated by such a 
signal is longer than that of a directly propagated signal, 
Wherein the positioning is distorted to some eXtent. Further 
more, errors can be caused by unideal properties of the 
positioning receiver. For eXample, errors can be caused by a 
deviation of the reference clock of the receiver from the GPS 
time. The measurement results are also distorted by asym 
metries on the different receiving channels of the positioning 
receiver. 

[0015] Said primary sources of error can further be 
divided into common-mode errors and non-common-mode 
errors. Errors caused by atmospheric effects and said selec 
tive availability are common-mode errors. These errors can 
be assumed to be substantially the same in the vicinity of the 
receiver. Thus, common-mode errors have substantially the 
same effect on all the positioning receivers in the same area, 
provided that they receive the signals of the same satellites. 
Multipath propagation and unideal properties of the receiver 
are non-common-mode sources of error, Wherein these 
sources of error can also cause different errors in positioning 
devices in the same area. 

[0016] It is an aim of the present invention to provide a 
method for positioning another GPS receiver to be found in 
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an electronic device performing the searching and compris 
ing at least a positioning receiver. The invention is based on 
the idea that the searching device ?nds the direction and 
distance of the object to be searched With respect to the 
searcher by utiliZing the fact that the common-mode errors 
can be eliminated. Thus, to start the computing, the position 
of the searcher is used as the initial position of the object to 
be found. More precisely, the method according to the 
present invention is characteriZed in What Will be presented 
in the characteriZing part of the appended claim 1. The 
positioning system according to the present invention is 
characteriZed in What Will be presented in the characteriZing 
part of the appended claim 9. The receiver according to an 
advantageous embodiment of the present invention is char 
acteriZed in What Will be presented in the characteriZing part 
of the appended claim 17. The receiver according to another 
advantageous embodiment of the present invention is char 
acteriZed in What Will be presented in the characteriZing part 
of the appended claim 18. The electronic device according 
to an advantageous embodiment of the present invention is 
characteriZed in What Will be presented in the characteriZing 
part of the appended claim 19. The electronic device accord 
ing to another advantageous embodiment of the present 
invention is characteriZed in What Will be presented in the 
characteriZing part of the appended claim 21. The computing 
server according to the present invention is characteriZed in 
What Will be presented in the characteriZing part of the 
appended claim 23. 

[0017] Considerable advantages are achieved With the 
present invention When compared With methods and receiv 
ers of prior art. Using the method of the invention, the 
direction and distance of an object to be searched from the 
searcher can be determined in a signi?cantly more accurate 
Way than is possible to achieve With methods and systems of 
prior art. 

[0018] The present invention Will be described in more 
detail With reference to the appended draWings, in Which 

[0019] FIG. 1 shoWs, in a reduced block chart, a receiver 
to be searched and in Which the method of the invention can 
be applied, 

[0020] FIG. 2 shoWs, in a principle vieW, the effect of 
various sources of error on the determination of the position 
to be searched by a preferred embodiment of the method of 
the invention, and 

[0021] FIG. 3 shoWs, in a reduced principle vieW, the 
positioning system according to a preferred embodiment of 
the invention. 

[0022] FIG. 1 shoWs a positioning receiver RX1, RX2 of 
an electronic device ED according to a preferred embodi 
ment of the invention, in Which a signal to be received via 
a ?rst antenna 1 is converted preferably to an intermediate 
frequency or directly to a carrier frequency on receiving 
channels CH1-CH4. The receiver RX1, RX2 of FIG. 1 
comprises four receiving channels CH1-CH4, but it is obvi 
ous that the number of channels can be different from that 
presented here. The signal converted to the intermediate 
frequency or carrier frequency in the receiving channels 
CH1-CH4 comprises tWo components, knoWn as such: I and 
Q components, With a phase difference of approximately 900 
therebetWeen. These analog signal components, converted 
to the intermediate frequency, are digitiZed. During the 
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digitizing of the signal components, preferably at least one 
sample is taken of each chip, ie in the GPS system, at least 
1,023,000 samples are thus taken in a second. Furthermore, 
the I and Q components of the digitized signal are multiplied 
by a signal formed With a ?rst numerically controlled 
oscillator 4 (NCO). This signal of the ?rst numerically 
controlled oscillator 4 is intended to correct a frequency 
deviation due to the Doppler shift and the frequency error of 
the local oscillator 13 of the receiver 1. The signals formed 
in the receiving channels CHI-CH4 and indicated With the 
references Q(a),I(a)-Q(d),I(d) in FIG. 1, are preferably led 
to a digital signal processor 2. In block 14, also reference 
codes ref(k) are generated, corresponding to the codes used 
in code modulation of the satellites to be received. Using e.g. 
this reference code ref(k), the receiver RX1, RX2 attempts 
to ?nd the code phase and frequency deviation of the signal 
of the satellite to be received on each receiving channel, to 
be used in operations after the synchroniZation. 

[0023] A control block 5 is used to control eg a code 
phase detector 7 Which is used to adjust the frequency of the 
numerically controlled oscillator 4, if necessary. The syn 
chroniZation Will not be described in more detail in this 
speci?cation, but it is prior art knoWn per se. After the 
receiving channel has been synchroniZed With the signal of 
a satellite SV1, SV2, SV3, SV4, it is possible to start 
demodulation and storage of the navigation information 
transmitted in the signal. The digital signal processor 2 
stores navigation information preferably in ?rst memory 
means 3. 

[0024] Furthermore, the control block 5 preferably con 
trols e.g. positioning computing, data reading and present 
ing, performing of mobile station functions, etc. In this 
preferred embodiment, second memory means 6 are used as 
the data memory and program memory of the control block 
5. It is obvious that the ?rst memory means 3 and the second 
memory means 6 can also comprise common memory. 
Furthermore, the positioning receiver RX1, RX2 comprises 
means MS for performing the functions of the Wireless 
device, such as a second antenna 8, a radio part 9, audio 
means, such as a codec 12a, a speaker 12b and a microphone 
12c, a display 10, and a keypad 11. 

[0025] In the folloWing, the invention Will be described in 
a positioning system according to an advantageous embodi 
ment of the invention, as shoWn in FIG. 2, Where a searcher 
S attempts to ?nd out the position of an object L to be 
searched. The object L has a receiver RX1 and the searcher 
S has a receiver RX2. These receivers RX1, RX2 are 
preferably receivers according to FIG. 1. The eXample 
receivers RX1, RX2 used herein are GPS receivers, but it is 
obvious that the invention can also be applied in other types 
of satellite positioning systems. Furthermore, the receiver 
RX1 at the object L to be searched is not necessarily similar 
to the receiver RX2 by the searcher S. BeloW in this 
description, it Will be presented Which properties these 
receivers RX1, RX2 should have to apply the method of the 
invention. Furthermore, it is assumed herein that the position 
of the receiver RX2 of the searcher is knoWn at some 
accuracy. This position of the receiver RX2 of the searcher 
can be determined for eXample so that the position is 
calculated in the receiver RX2 of the searcher by using as the 
default value the position of the base transceiver station BTS 
of the mobile communication netWork NW forming the cell 
in Whose area the receiver RX2 of the searcher is at the 
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moment of searching. On the other hand, the position of the 
receiver RX2 of the searcher can also be determined, in a 
Way knoWn as such, solely on the basis of the signals 
received in the receiver RX2. Of the mobile communication 
netWork NW, only one base transceiver station BTS and a 
mobile sWitching centre MSC are shoWn as eXamples in 
FIG. 2, but it is knoWn as such that the mobile communi 
cation netWork typically comprises several base transceiver 
stations as Well as other functional elements. The mobile 
communication netWork NW can be for eXample a GSM 
mobile communication netWork or a UMTS mobile com 
munication netWork. 

[0026] Both receivers RX1, RX2 receive signals transmit 
ted from the same, preferably at least three satellites SV1 
SV4. To receive the signals to be received from the different 
satellites substantially simultaneously, each receiver must 
have at least three, preferably at least four receiving chan 
nels CH1-CH4. On these receiving channels, the signals to 
be received from the different satellites are converted pref 
erably to an intermediate frequency and sampled to form a 
digital sample signal. On the basis of these sample signals, 
code acquisition and tracking are performed in the receiver 
by a method knoWn as such. 

[0027] In the method according to a ?rst advantageous 
embodiment of the invention, the receivers RX1, RX2 
measure pseudo ranges pm, pi2 to the satellites from Which 
signals have been received. After the pseudo ranges pi1 have 
been measured in the receiver RX1 of the object to be 
searched, the receiver RX1 of the object to be searched 
transmits these pseudo ranges pi1 to the receiver RX2 of the 
searcher, for eXample via the mobile communication net 
Work NW. Furthermore, the geometrical distances ri to these 
satellites are calculated in the receiver RX2 of the searcher. 
In computing the geometrical distances ri, one counting 
point used is the position knoWn in the receiver RX2 of the 
searcher, and other counting points are the positions of the 
satellites computed on the basis of the positioning data of the 
satellites. The positioning data can be obtained either from 
the modulation signal transmitted in the signals received 
from the satellites, or eg from the base transceiver station 
BTS of the mobile communication netWork, if these posi 
tioning data are available in the mobile communication 
netWork. As a difference betWeen the geometrical distances 
and the pseudo ranges, correction terms are obtained for the 
pseudo ranges. Even though these correction terms can be 
relatively rough and they can be even incorrect, if the 
position data of the searcher is incorrect, it can still be 
expected that the correction terms are usable in the vicinity 
of the searcher. Consequently, possible errors in the correc 
tion terms are the same at a suf?cient accuracy, also With 
regard to the position of the object to be searched. In the 
receiver RX2 of the searcher, the error of the pseudo ranges 
With respect to the geometrical distances can be calculated 
With the formula 

€i=r1_pia (1) 

[0028] At this stage, the receiver RX2 of the searcher 
knoWs eg the position of the receiver RX2 of the searcher 
at some accuracy; the corrected pseudo ranges betWeen the 
receiver RX2 of the searcher and the satellites from Which 
signals have been received in the receiver RX2 of the 
searcher for measuring the pseudo ranges; the corrected 
pseudo ranges betWeen the receiver RX1 to be searched and 
the satellites from Which signals have been received in the 
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receiver RXl to be searched for measuring the pseudo 
ranges; as Well as the positions of the satellites Which have 
been used in the measurement of the pseudo ranges both in 
the receiver RX2 of the searcher and the receiver RXl to be 
searched. After this, these calculated errors ei in the pseudo 
ranges are used in the receiver RX2 of the searcher for 
correcting the pseudo ranges pi2 of the receiver to be 
searched. Thus, it is assumed here that the errors in the 
pseudo ranges in the receiver RXl of the object to be 
searched are substantially the same as the errors ei in the 
pseudo ranges calculated in the receiver of the searcher. 
After the corrected pseudo ranges oipoiz have been deter 
mined, it is possible to calculate the coordinates of the 
receiver RXl to be searched by means of the corrected 
pseudo ranges on of the receiver RX2 of the searcher and the 
corrected pseudo ranges on of the receiver RXl to be 
searched. It is then possible to calculate the direction of the 
receiver RXl to be searched from the receiver RX2 of the 
searcher, and the distance betWeen the receivers RXl, RXZ. 

[0029] Although, in the method presented above, it Was 
assumed that the position of the receiver RX2 of the searcher 
is knoWn at some accuracy, it is not of great signi?cance to 
the ?nal direction and distance data of the object to be 
searched even if the position data Were not fully correct. This 
is due eg to the fact that in the method, the differences 
betWeen the positions of tWo receivers are calculated by 
using at both points pseudo ranges determined from the 
same satellites and by correcting the determined pseudo 
ranges by means of errors calculated at only one point. 
However, it is not necessary in this method to determine the 
absolute position of the points. 

[0030] We shall neXt describe an algorithm to be used in 
a method according to another advantageous embodiment of 
the invention for determining the relative position of the 
receiver to be searched. In this description, the algorithm 
used in this embodiment is called squared equations. The 
aim of this algorithm is to produce a difference in coordi 
nates of the object to be searched and the searcher. The 
coordinate system used is an earth centered, earth ?xed 
coordinate system ECEF. Unideal properties of the clocks in 
the receivers RXl, RX2 are disregarded in this embodiment. 
This Will thus require that the moments of measuring the 
pseudo ranges in the receiver RX2 of the searcher and in the 
receiver RXl to be searched must be synchroniZed as 
accurately as possible to be simultaneous. When the receiv 
ers are Well synchroniZed, it is possible to eliminate at least 
some of the common-mode errors and to determine the 
direction and distance betWeen the receivers. This method 
has eg the advantage that no iteration Will be needed to 
arrive at a solution, Wherein it does not require great 
computing capacity. 

[0031] The receiver RXl to be searched transmits data on 
the pseudo ranges measured by itself to the receiver RX2 of 
the searcher for eXample via a mobile communication net 
Work. The receiver RX2 of the searcher selects from these 
pseudo ranges those measured to the satellites to Which also 
the receiver RX2 of the searcher is or has been measuring 
the pseudo ranges. 

[0032] Let us indicate the position of the receiver RXl to 
be searched With [XL,yL,ZL], the position of the receiver 
RX2 of the searcher correspondingly With [XS,yS,ZS], and 
the direction and distance betWeen the receivers With a 
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direction vector [AX,Ay,AZ]. Let us indicate the position of 
the satellites at the moment after transmission of the signal 
to be used in the calculation of the pseudo ranges With 
[Xi,yi,Zi], in Which i=satellite indeX, and since at least three 
satellites have been used, i receives at least the values from 
one to three. The pseudo ranges pm, pi2 can be calculated by 
the formulas 

[0033] In this example, only three equations (three differ 
ent satellites) are used for clarity, but it is obvious that Within 
the scope of the present invention, it is also possible to use 
more corresponding equations to calculate the pseudo ranges 
to more than three satellites. 

[0034] In the neXt step, these equations (2a), (2b) are 
squared. In this case, the squaring Will not cause a loss of 
information, because the pseudo range terms are knoWn to 
be positive. 

[0035] The squaring is folloWed by subtraction of the 
equations of formula (3a) from the equations of the formula 
(3b) related to the same satellites; i.e. in the above eXample, 
the ?rst equation of the formula (3a) is subtracted from the 
?rst equation of the formula (3b), the second equation of the 
formula (3a) is subtracted from the second equation of the 
formula (3b), and the third equation of the formula (3a) is 
subtracted from the third equation of the formula (3b). Thus, 
the folloWing equations are obtained: 

[0036] in Which the direction vector [AX,Ay,AZ] thus indi 
cates the difference in the ECEF coordinates of the receiver 
to be searched and the receiver of the searcher [XL—XS,yL— 
ys, ZL—ZS]. The neXt step is to eliminate unknoWn terms, 
such as XL2, X52, from the formula This can be per 
formed preferably by subtracting from the ?rst line of the 



US 2001/0045905 A1 

formula (4) the second line, from the second line the third 
line, and from the third line the ?rst line. By indicating 
piL2—piS2=Api, the neW set of equations formed on the basis 
of the subtractions can be presented as follows: 

[0037] This is thus a linear set of equations in Which the 
number of unknoWn variables Ax, Ay, AZ is equal to the 
number of equations, Wherein the set of equations can be 
solved and the direction vector can be found out. Thus, in 
this method, it is not necessary to ?nd out the coordinates of 
the receiver RXl to be searched, errors in the measured 
pseudo ranges, and even the coordinates of the receiver RX2 
of the searcher do not need to be accurately knoWn. The 
requirement is, hoWever, that the searcher and the object to 
be searched are relatively close to each other, preferably 
Within a radius of less than 20 km. Furthermore, if the 
measured pseudo ranges are not corrected, it is thus not 
necessary to measure the geometrical distances either. 

[0038] If sets of more than three equations are used, the 
method to be applied in solving them is essentially the same 
as that presented above, Thus, the ?nal, overdetermined set 
of equations corresponding to the formula (5) is solved by 
using preferably the least squares method. 

[0039] In the folloWing, We shall describe an algorithm for 
determining the relative position of the receiver to be 
searched, to be used in a method according to a third 
advantageous embodiment of the invention. This algorithm 
is based on Taylor’s method of lineariZation. Also in this 
embodiment, the position of the searcher is assumed to be 
knoWn at some accuracy, and the coordinates of the position 
of the object to be searched are not calculated but a direction 
vector [Ax,Ay,AZ] from the searcher to the object to be 
searched. This direction vector corresponds to the residual 
vector knoWn from Taylor’s calculation formulas. In this 
embodiment, the calculation of the direction vector can be 
iterated, if necessary, to achieve better accuracy. 

[0040] Also in this embodiment, the receiver RXl to be 
searched transmits data on the pseudo ranges measured by 
itself to the receiver RXZ of the searcher eg via a mobile 
communication netWork. In the receiver RX2 of the 
searcher, it is possible to use all the received pseudo ranges 
or to select from these pseudo ranges those measured to the 
satellites to Which also the receiver RX2 of the searcher is 
or has been measuring the pseudo ranges. 

[0041] The position of the searcher and the object to be 
searched in the ECEF coordinate system can be expressed 
With the folloWing formulas Which, excluding the time term, 
correspond to the formulas (2a) and (2b). 

6 
Pi = (X; —XL)2 + (y; — yL)2 — (Z; — Z02 + OIL = f(XL, yL, ZL, IL), ( ) 

i = l, , n 

[0042] Where c is the speed of light, n is the number of 
signals of satellites used in the search and received in both 
receivers. 
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[0043] Let us indicate the estimated position of the 
receiver RXl to be searched With a vector [xDyLiDtL]. 
The real position of the receiver RXl to be searched can thus 
be expressed With the formula 

m. n. ZL. 1L1 = m. a. a. m + LAX. Ay. AZ. All (7) 

[0044] in Which [Ax,Ay,AZ,At] is the error in the estimated 
position. The linear approximations of the pseudo range 
formulas in the estimated position can be determined by 
selecting the linear terms of Taylor series at point [xL,yL,iL, 
tL]. According to Taylor’s theorem on multi-variable func 
tions, the linear equations can be Written as folloWs: 

fun + Ax, yL + Ay, 2L + AZ, Q + Ar) = (8) 

[0045] Thus, the error in the estimated position [Ax,Ay, 
AZ,At] can be calculated by using in this case at least four 
lineariZed pseudo range equations. Since it has been 
assumed herein that the searcher and the object to be 
searched are relatively close to each other, the position of the 
searcher [isysisisj can be taken as a starting point for 
determining the position [xUyLiUtL] of the object to be 
searched, further assuming that the receiver RX2 of the 
searcher has no clock error, i.e. tL=0. In this method 
according to another advantageous embodiment of the 
invention, the above-presented formula (8) is solved to 
obtain an error [Ax,Ay,AZ,At] in the estimated position, 
Which is simultaneously the difference betWeen the positions 
of the searcher and of the object to be searched, ie the 
direction vector. 

[0046] The solution can be deduced as folloWs. By sub 
stituting the position of the seacher in the above formula (8) 
and by calculating the partial derivatives, the folloWing set 
of equations is obtained: 

[0047] From this set of equations (9), it is possible to solve 
the unknoWn direction vector [Ax,Ay,AZ,At]. 

[0048] Next, the direction vector can be converted to a 
searcher-centered xyZ coordinate system, in Which x-axis 
points to the East and y-axis to the North, and Z-axis points 
upWards. Such a coordinate system can also be called East 
North Up (ENU). The distance, direction and height differ 
ence of the receiver RXl to be searched can thus be 
calculated relative to the receiver RX2 of the searcher. 

[0049] Even though time Was one variable in the formulas 
presented above, the corresponding calculations can also be 
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made Without the time data. All the time terms are thus 
excluded from the formulas presented above. 

[0050] The above-presented calculations can also be iter 
ated, Wherein at each iteration time, the results of the 
previous calculation time are used eg as the neW estimated 
position. By increasing the number of iterations, the calcu 
lation precision can further be improved. The number of 
iterations can, hoWever, be kept relatively small, because in 
the present invention, the starting estimate used for the 
position to be searched is existing data on the position of the 
searcher and not a random position as is used in many 
positioning systems of prior art. The display 10 can be used 
eg to display the direction and distance information to the 
searcher S. 

[0051] The invention can also be applied by combining 
different methods mentioned above eg by determining the 
corrected pseudo ranges by the method according to the ?rst 
advantageous embodiment of the invention and by then 
determining the direction vector by the method according to 
either the second or the third advantageous embodiment of 
the invention. Thus, the corrected pseudo ranges can be 
used. Yet another alternative is to determine the position of 
the searcher, the position of the object to be searched, and 
then the direction vector on the basis of these position data. 
This alternative is suitable for use e. g. When the receivers do 
not, for any reason, receive the signals transmitted by the 
same satellites. 

[0052] FIG. 2 shoWs yet, in a principle vieW, the effect of 
various sources of error on the determination of the position 
of the object to be searched by a method according to an 
advantageous embodiment of the invention. For clarity, 
FIG. 2 only shoWs determinations made according to tWo 
satellites. The ?gure shoWs the circumference of a circle 
indicated With a uniform, single line TSl, on Which the 
receiver RX2 of the searcher is really located When vieWed 
from the ?rst satellite SVl used in the revieW; that is, the 
distance betWeen the satellite and the circumference of the 
circle is the same as the true distance betWeen the searcher 
and the ?rst satellite. In a corresponding manner, a uniform, 
single line TS2 indicates the circumference of a circle on 
Which the receiver RX2 of the searcher is really located 
When vieWed from the second satellite SV2 used in the 
revieW. A single broken line MSl indicates the circumfer 
ence of a circle on Which the receiver RXl of the object to 
be searched is located on the basis of the measurements, 
vieWed from the ?rst satellite SVl used in the revieW; that 
is, the pseudo range betWeen the searcher and the satellite 
SV2. A single broken line MS2 indicates the circumference 
of a circle on Which the receiver RX2 of the searcher is 
located on the basis of the measurements, vieWed from the 
second satellite SV2 used in the revieW. 

[0053] A uniform, double line TL1 indicates the circum 
ference of a circle on Which the receiver RXl of the object 
to be searched is really located When vieWed from the ?rst 
satellite SVl used in the revieW; and a uniform, double line 
TL2 indicates the circumference of a circle on Which the 
receiver RX2 of the object to be searched is really located 
When vieWed from the second satellite SV2 used in the 
revieW. Yet a double broken line MLl indicates the position 
of the receiver RXl of the object to be searched, determined 
on the basis of the measurements and vieWed from the ?rst 
satellite SVl used in the revieW; and a double broken line 
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ML2 indicates the position of the receiver RXl of the object 
to be searched, determined on the basis of the measurements 
and vieWed from the second satellite SV2 used in the revieW. 

[0054] FIG. 2 also indicates the real positions of the 
receiver RX2 of the searcher and the receiver RXl to be 
searched. Furthermore, reference RXl‘ indicates the position 
of the receiver to be searched, determined by the method 
according to an advantageous embodiment of the method, 
and correspondingly, reference RXl‘ indicates the estimated 
position of the receiver of the searcher. From the ?gure, it 
can be seen, for eXample, that the direction and length of the 
direction vector A‘ determined by the method of the inven 
tion does not signi?cantly differ from the direction and 
length of the direction vector A according to the real 
positions, even though the positions do not necessarily fully 
comply With the real situation. When using such a system, 
it is not so necessary for the user to knoW the coordinates 
corresponding to his/her oWn real position or the real 
position of the object to be searched, but it is more important 
to knoW at least the direction and preferably also the distance 
to the object to be searched. 

[0055] Most of the blocks required for implementing the 
method according to the ?rst advantageous embodiment of 
the invention can be implemented eg in a digital signal 
processor (not shoWn). Furthermore, for controlling the 
operation of the receiver, it is possible to use a control 
means, preferably a microprocessor or the like. 

[0056] Although it Was presented above that the searcher 
and the object to be searched use a receiver Which comprises 
positioning means, it is obvious that this receiver RXl, RX2 
can also be part of an electronic device With also other 
functions, such as means for performing functions of a 
mobile station. Furthermore, part of the receiver may com 
prise common means With the other functions of such an 
electronic device, Which is knoWn as such. 

[0057] In the above-described methods according to an 
advantageous embodiment of the invention, the positioning 
of the receiver RXl to be searched Was performed in 
connection With the receiver RX2 of the searcher. HoWever, 
the invention can also be applied in such a Way that at least 
part of the operations described above, such as the calcula 
tion of the direction vector, can also be implemented eg in 
a computing server CS or the like. Thus, the receiver RXl 
to be searched and the receiver RX2 of the searcher transmit 
the pseudo range data measured by them to this computing 
server via a communication netWork, such as a mobile 
communication netWork NW. After the computing server 
has determined the direction vector, the computing server 
sends the data on this direction vector to the receiver RX2 
of the searcher, in Which eg a display device is used to 
display data on the distance and direction of the object to be 
searched in relation to the searcher. 

[0058] Furthermore, the invention can be applied in con 
nection With other such positioning systems, in Which dis 
tances are measured to measuring points Whose positions are 
knoWn. 

The present invention is not limited solely to the embodi 
ments presented above, but it can be modi?ed Within the 
scope of the appended claims. 
1. A method for determining the position of an object to 

be searched, Which method applies a receiver (RXl) for an 
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object to be searched, substantially in the vicinity of the 
object to be searched, a receiver (RX2) for a searcher, With 
respect to Which the position of the object to be searched is 
determined, and satellites (SV1-SV4) from Which a code 
modulated random spectrum signal is transmitted; and deter 
mining positioning data of the satellites, characteriZed in 
that in the method, at least the folloWing steps are per 
formed: 

determining a default position (liryysis?sj) for the 
receiver (RX2) of the searcher, 

measuring pseudo ranges (pm) to at least three satellites 
(SV1-SV4) on the basis of signals received from the 
satellites, in the receiver (RXl) of the object to be 
searched, 

measuring pseudo ranges (pm) to at least said three 
satellites (SV1-SV4) on the basis of signals received 
from the satellites, in the receiver (RX2) of the 
searcher, and 

determining at least the direction and distance (LAX,Ay, 
AZ,At]) of the object to be searched from the receiver 
(RX2) of the searcher. 

2. The method according to claim 1, characteriZed in that 
the direction and distance (|_AX,AY,AZ,AIJ) of the object to be 
searched are determined in the receiver (RX2) of the 
searcher, Wherein information on the measured pseudo 
ranges is transmitted from the receiver (RXl) of the object 
to be searched to the receiver (RX2) of the searcher. 

3. The method according to claim 1 or 2, characteriZed in 
that the method applies a communication netWork, Wherein 
a data transmission link is formed from the receiver (RXl) 
to be searched and from the receiver (RX2) of the searcher 
to said communication netWork, at least for the transmission 
of said information on pseudo ranges. 

4. The method according to claim 1, 2 or 3, characteriZed 
in that the method also comprises at least the folloWing 
steps: 

determining the geometrical distance from the 
receiver (RX2) of the searcher to said at least three 
satellites (SV1-SV4) on the basis of the positioning 
data and said default position, 

correcting the pseudo ranges measured in the receiver 
(RXl) of the object to be searched and in the receiver 
(RX2) of the searcher on the basis of the determined 
geometrical distance, and 

using the corrected pseudo ranges for determining the 
direction and distance (LAX,Ay,AZ,AtJ) of the object to 
be searched from the receiver (RX2) of the searcher. 

5. The method according to any of the claims 1 to 4, 
characteriZed in that the direction and distance (|_AX,Ay,AZ, 
Atj) of the object to be searched are determined by deter 
mining the position of the receiver of the object to be 
searched and by calculating the difference betWeen the 
default position of the receiver (RX2) of the searcher and the 
position of the receiver (RXl) of the object to be searched. 

6. The method according to any of the claims 1 to 5, 
characteriZed in that the direction and distance (|_AX,Ay,AZ, 
Atj) of the object to be searched are determined by Taylor’s 
method of lineariZation. 
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7. The method according to claim 6, characteriZed in that 
the direction and distance (LAX,Ay,AZ,AtJ) of the object to be 
searched are determined by solving the set of equations: 

PiL = Pis — 

in Which 

n=the number of satellites (SV1-SV4) used for position 
ing, 

c=the speed of light, 

|_XS,yS,ZSJ=Ih€ position of the receiver (RX2) of the 
searcher, 

|_Xi,yi,Zi=Ih€ position of the satellites at the moment of 
transmission of the signal used in the calculation of the 
pseudo ranges, and 

At=the clock error. 

8. The method according to any of the claims 1 to 5, 
characteriZed in that the pseudo ranges are measured by the 
folloWing formulas: 

in Which 

i=1, . . . , n 

n=the number of satellites (SV1-SV4) used in the posi 
tioning, 

|_XS,yS,ZSJ=Ih€ position of the receiver (RX2) of the 
searcher, and 

|_Xi,yi,ZiJ=Ih6 position of the satellites at the moment of 
transmission of the signal used in the calculation of the 
pseudo ranges, 

Wherein, for determining the direction and distance (LAX, 
Ay,AZ,At]) of the object to be searched from the 
receiver (RX2) of the searcher, at least the folloWing 
steps are performed: 

a squaring step for forming the squares of the measured 
pseudo ranges p215=(Xi—XS)2+(yi—yS)2+(Zi—ZS)2, p iL= 
(Xi-XL)2+(yi—yL)2+(Zi—ZL)2 and their difference p2iL— 
2. p IS, 

an elimination step for eliminating unknoWn terms from 
the formulas formed in the squaring step, and 

a solution step for solving the direction and distance from 
the formulas processed in the elimination step. 

9. A positioning system comprising a receiver (RXl) for 
an object to be searched, substantially located in the vicinity 
of the object to be searched; a receiver (RX2) for a searcher, 
in relation to Which the position of the object to be searched 
is arranged to be determined; and satellites (SV1-SV4) 
comprising means for transmitting a code-modulated ran 
dom spectrum signal and means for determining positioning 
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data of the satellites; characterized in that the positioning 
system also comprises at least: 

means (BS) for determining the default position (L§(S,yS, 
2535]) of the receiver (RX2) of the searcher, 

means (CH1-CH4, 2) for measuring pseudo ranges (pm) 
betWeen the receiver (RX1) to be searched and at least 
three satellites (SV1-SV4) on the basis of signals 
received from the satellites, 

means (CH1-CH4, 2) for measuring pseudo ranges (piz) 
betWeen the receiver (RX2) of the searcher and said at 
least three satellites (SV1-SV4) on the basis of signals 
received from the satellites, and 

means (5) for determining the direction and distance 
(|_AX,AY,AZ,AIJ) of the object to be searched from the 
receiver (RX2) of the searcher. 

10. The positioning system according to claim 9, charac 
teriZed in that the direction and distance (|_AX,AY,AZ,AIJ) of 
the object to be searched is arranged to be determined in the 
receiver (RX2) of the searcher, Wherein the positioning 
system also comprises means (9, NW) for transmitting 
information on the measured pseudo ranges from the 
receiver (RX1) to be searched to the other receiver 

11. The positioning system according to claim 9 or 10, 
characteriZed in that the positioning system also comprises 
a communication netWork (9, NW) and means (9, BS) for 
forming a data transmission link from the receiver (RX1) to 
be searched and from the receiver (RX2) of the searcher to 
said communication netWork, at least for transmitting said 
information on the pseudo ranges. 

12. The positioning system according to claim 9, 10 or 11, 
characteriZed in that it also comprises: 

means (5) for determining the geometrical distance betWeen the receiver (RX2) of the searcher and said at 

least three satellites (SV1-SV4) on the basis of the 
positioning data and said default position, 

means (5) for correcting the pseudo ranges measured 
in the receiver (RX1) of the object to be searched and 
in the receiver (RX2) of the searcher on the basis of the 
determined geometrical distance, and 

means (9, BS) for using the corrected pseudo ranges in 
determining the direction and distance (|_AX,AY,AZ,AIJ) 
of the object to be searched from the receiver (RX2) of 
the searcher. 

13. The positioning system according to any of the claims 
9 to 12, characteriZed in that the means (5) for determining 
the direction and distance (|_AX,AY,AZ,AIJ) of the object to be 
searched from the receiver (RX2) of the searcher comprise 
means (9, BS) for determining the position of the receiver of 
the object to be searched and means (5) for calculating the 
difference betWeen the default position of the receiver (RX2) 
of the searcher and the position of the receiver (RX1) of the 
object to be searched. 

14. The positioning system according to any of the claims 
9 to 13, characteriZed in that the direction and distance 
(LAX,Ay,AZ,AtJ) of the object to be searched from the 
receiver (RX2) of the searcher is arranged to be determined 
by Taylor’s method of lineariZation. 

15. The positioning system according to claim 14, char 
acteriZed in that the direction and distance (|_AX,AY,AZ,AIJ) 
of the object to be searched from the receiver (RX2) of the 
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searcher is arranged to be determined by solving the set of 
equations: 

PzL=Pzs——AX Ay—z—i_zxAz+cAz, 
PS Ps PS 

1 = l, n 

in Which 

n=the number of satellites (SV1-SV4) used in the posi 
tioning, 

c=the speed of light, 

|_XS,yS,ZSJ=Ih€ position of the receiver (RX2) of the 
searcher, 

|_Xi,yi,ZiJ=Ih6 position of the satellites at the moment of 
transmission of the signal used in the calculation of the 
pseudo ranges, and 

At=the clock error. 
16. The positioning system according to any of the claims 

9 to 13, characteriZed in that the pseudo ranges are arranged 
to be measured by the folloWing formulas: 

in Which 

i=1, . . . , n 

n=the number of satellites (SV1-SV4) used in the posi 
tioning, 

|_XS,yS,ZSJ=Ih€ position of the receiver (RX2) of the 
searcher, and 

|_Xi,yi,ZiJ=Ih6 position of the satellites at the moment of 
transmission of the signal used in the calculation of the 
pseudo ranges, 

Wherein, for determining the direction and distance (LAX, 
Ay,AZ,At]) of the object to be searched from the 
receiver (RX2) of the searcher, at least the folloWing 
steps are performed: 

a squaring step for forming the squares of the measured 
pseudo ranges p215=(Xi—XS)2+(yi—yS)2+(Zi—ZS)2, p2iL= 
(Xi-XL)2+(yi—yL)2+(Zi—ZL)2 and their difference p2iL— 
0215, 

an elimination step for eliminating unknoWn terms from 
the formulas formed in the squaring step, and 

a solution step for solving the direction and distance from 
the formulas processed in the elimination step. 

17. A receiver (RX2) for a searcher, comprising means 
(CH1-CH4) for receiving code-modulated random spectrum 
signals transmitted by satellites (SV1-SV4), and means 
(CH1-CH4, 9) for determining positioning data of the sat 
ellites, characteriZed in that the receiver (RX2) also com 
prises at least: 

means (BS) for determining the default position (L§(S,yS, 
2535]) of the receiver (RX2) of the searcher, 
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means (CHI-CH4, 2) for receiving pseudo ranges (pm) 
transmitted by a receiver (RXl) for an object to be 
searched, located substantially in the vicinity of the 
object to be searched, measured from the receiver 
(RXl) to be searched on the basis of signals received 
from at least three satellites (SV1-SV4), 

means (CHI-CH4, 2) for measuring pseudo ranges (pm) 
from the receiver (RX2) to said at least three satellites 
(SV1-SV4) on the basis of signals received from the 
satellites, and 

means (5) for determining at least the direction and 
distance (LAX,Ay,AZ,AtJ) of the object to be searched 
from the receiver (RX2) of the searcher. 

18. A receiver (RX2) for a searcher, Which is arranged to 
be used in a positioning system comprising a receiver (RXl) 
for an object to be searched, placed substantially in the 
vicinity of the object to be searched for, satellites (SV1-SV4) 
comprising means for transmitting a code-modulated ran 

dom spectrum signal, and means (CHI-CH4, 9) for deter 
mining positioning data of the satellites, and Which receiver 
(RX2) comprises means for receiving the code-modulated 
random spectrum signals transmitted by the satellites (SV1 
SV4), characteriZed in that the receiver (RX2) of the 
searcher also comprises at least: 

means (CHI-CH4, 2) for measuring pseudo ranges (pm) 
from the receiver (RX2) of the searcher to said at least 
three satellites (SV1-SV4) on the basis of signals 
received from the satellites, and 

means (CHI-CH4, 2) for transmitting said measured 
pseudo ranges (on) to the positioning system, and 

means (CHI-CH4, 2) for receiving data on at least the 
direction and distance (LAX,Ay,AZ,AtJ) of the object to 
be searched from the positioning system, 

Wherein the positioning system also comprises: 

means (BS) for determining the default position (L§rS,yS, 
2535]) of the receiver (RX2) of the searcher, 

means (BS) for receiving the pseudo ranges (pm) trans 
mitted by the receiver (RXl) of the object to be 
searched, placed substantially in the vicinity of the 
object to be searched, the pseudo ranges (pm) being 
measured betWeen the receiver (RXl) to be searched 
and at least three satellites (SV1-SV4) on the basis of 
signals received from the satellites, 

means (BS) for receiving said pseudo ranges (piz) mea 
sured in the receiver of the searcher, 

means (5) for determining at least the direction and 
distance (LAX,Ay,AZ,AtJ) of the object to be searched 
from the receiver (RX2) of the searcher, and 

means (BS) for transmitting data on at least the direction 
and distance (LAX,Ay,AZ,AtJ) of the object to be 
searched to the receiver (RX2) of the searcher. 

19. An electronic device comprising a receiver (RX2) for 
a searcher, means (CHI-CH4) for receiving code-modulated 
random spectrum signals transmitted by satellites (SV1 
SV4), and means (CHI-CH4, 9) for determining positioning 
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data of the satellites, characteriZed in that the electronic 
device also comprises at least: 

means (BS) for determining the default position (L§rS,yS, 
2535]) of the receiver (RX2) of the searcher, 

means (CHI-CH4, 2) for receiving pseudo ranges (pm) 
transmitted by a receiver (RXl) for an object to be 
searched, placed substantially in the vicinity of the 
object to be searched, the pseudo ranges (pm) being 
measured betWeen the receiver (RXl) to be searched 
and at least three satellites (SV1-SV4) on the basis of 
signals received from the satellites, 

means (CHI-CH4, 2) for measuring pseudo ranges (piz) 
betWeen the receiver (RX2) of the searcher and said at 
least three satellites (SV1-SV4) on the basis of signals 
received from the satellites, and 

means (5) for determining at least the direction and 
distance (LAX,Ay,AZ,AtJ) betWeen the object to be 
searched and the receiver (RX2) of the searcher. 

20. The electronic device according to claim 19, charac 
teriZed in that it also comprises means (8, 9, 10, 11, 12a, 12b, 
12c) for performing functions of a mobile station. 

21. An electronic device Which is arranged to be used in 
a positioning system comprising a receiver (RXl) for an 
object to be searched, placed substantially in the vicinity of 
the object to be searched, satellites (SV1-SV4) Which com 
prise means for transmitting a code-modulated random 
spectrum signal and means (CHI-CH4, 9) for determining 
positioning data of the satellites, and Which electronic 
device comprises a receiver (RX2) for a searcher and means 
(CHI-CH4) for receiving code-modulated random spectrum 
signals transmitted by the satellites (SV1-SV4), character 
iZed in that the electronic device also comprises at least: 

means (CHI-CH4, 2) for measuring pseudo ranges betWeen the receiver (RX2) of the searcher and said at 

least three satellites (SV1-SV4) on the basis of signals 
received from the satellites, and 

means (CHI-CH4, 2) for transmitting said measured 
pseudo ranges (pm) to the positioning system, and 

means (CHI-CH4, 2) for receiving data on at least the 
direction and distance (LAX,Ay,AZ,AtJ) of the object to 
be searched from the positioning system, 

Wherein the positioning system also comprises: 

means (BS) for determining the default position (L§rS,yS, 
2535]) of the receiver (RX2) of the searcher, 

means (BS) for receiving the pseudo ranges (pm) trans 
mitted by the receiver (RXl) of the object to be 
searched, placed substantially in the vicinity of the 
object to be searched, the pseudo ranges (pm) being 
measured betWeen the receiver (RXl) of the object to 
be searched and at least three satellites (SV1-SV4) on 
the basis of signals received from the satellites, 

means (BS) for receiving said pseudo ranges (on) mea 
sured in the receiver of the searcher, 

means (5) for determining at least the direction and 
distance (|_AX,AY,AZ,AIJ) of the object to be searched 
from the receiver (RX2) of the searcher, and 
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means (BS) for transmitting data on at least the direction 
and distance (LAX,Ay,AZ,AtJ) of the object to be 
searched to the receiver (RX2) of the searcher. 

22. The electronic device according to claim 21, charac 
teriZed in that it also comprises means (8, 9, 10, 11, 12a, 12b, 
12c) for performing functions of a mobile station. 

23. A computing server Which is arranged to be used in a 
positioning system comprising a receiver (RXl) for an 
object to be searched, placed substantially in the vicinity of 
the object to be searched, satellites (SV1-SV4) Which com 
prise means for transmitting a code-modulated random 
spectrum signal and means (CHI-CH4, 9) for determining 
positioning data of the satellites, and Which electronic 
device comprises a receiver (RX2) for a searcher and means 
(CHI-CH4) for receiving code-modulated random spectrum 
signals transmitted by the satellites (SV1-SV4), character 
iZed in that the electronic device also comprises at least: 

Nov. 29, 2001 

means (CH1-Ch4, 2) for measuring pseudo ranges (piz) 
betWeen the receiver (RX2) of the searcher and said at 
least three satellites (SV1-SV4) on the basis of signals 
received from the satellites, and 

means (CHI-CH4, 2) for transmitting said measured 
pseudo ranges (pm) to the positioning system, and 

means (CHI-CH4, 2) for receiving data on at least the 
direction and distance (LAX,Ay,AZ,AtJ) of the object to 
be searched from the positioning system, 

Wherein the positioning system also comprises: 

means (BS) for determining the default position (L§(S,yS, 
2535]) of the receiver (RX2) of the searcher. 

* * * * * 


