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(57) ABSTRACT 

A method and a system for monitoring a plurality of mov 
able objects, Wherein each of the objects is equipped With a 
transponder With Which a stationary node is arranged to 
communicate. Each transponder is caused to reply to a 
unique signal from the node and each transponder that sends 
a response signal gives to the response signal a transponder 
identi?cation addition. A node is caused to detect the speed 
and direction at Which each transponder moves toWards and 
aWay from the node. Movement of the transponder relative 
to the node is evaluated by node associated means on the 
basis of the speed and direction of the transponder. Aregister 
over those transponders With Which the node shall commu 
nicate is setup for each node. A plurality of separate nodes 
are provided and each node is provided With such a register. 
The nodes are arranged to communicate With one another, so 
as to enable a node to record in its monitoring register a 
transponder from another node. 
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METHOD AND A SYSTEM FOR MONITORING 
PLURALITY OF MOVABLE OBJECTS 

[0001] The present invention relates to a method and to a 
system of the kind de?ned in the preambles of the following 
method and system Claims. 

[0002] The invention is thus based on a technique in Which 
each of the objects is provided With a transponder and in 
Which a stationary node is arranged to communicate With the 
transponders, Wherein the node sends to each transponder a 
signal Which is identi?ed solely by the transponder in 
question, Wherein each transponder sends to the node a 
response signal in response to the signal from the node, 
Wherein the response signal identi?es the transponder con 
cerned. The node can thus be forced to detect the speed and 
direction of each transponder toWards and aWay from the 
node. Node associated means can then be caused to evaluate 
movement of the transponder in relation to the node, on the 
basis of the speed and direction of the transponder. This 
technique is knoWn from US. Pat. No. 5,506,584, for 
instance. 

[0003] The present invention ?nds use, for instance, in 
monitoring boats in harbours, and it is, of course, of interest 
in this regard to be able to limit the monitored area on the 
one hand, so that communication betWeen node and tran 
sponder can alWays be maintained despite varying Weather 
conditions. It is also of interest to be able to measure Whether 
or not the boat/transponder moves relative to the node Within 
the monitored area. 

[0004] An object of the present invention is to provide a 
method and a system With Which transponder movement and 
distance of the transponder from the node can be monitored, 
and With Which the transponder can be tracked betWeen 
different nodes. 

[0005] This object is achieved With a method according to 
claim 1 and With a system according to claim 5 respectively. 
Further developments of the invention are set forth in the 
dependent Claims. 

[0006] The fact that the transponder delivers a unique 
signal enables the unique transponder signal to be associated 
With a telephone netWork subscriber. For instance, by cou 
pling the node to a telephony system, the subscriber is able 
to send a message to the transponder via the telephony 
system When the node discovers that the transponder con 
cerned is located outside its permitted area or moves at a 
speed Which eXceeds a predetermined value. For instance, 
the node can be caused to detect a Doppler-shift response 
from each transponder, this Doppler shift constituting a 
measurement of the speed at Which the transponder moves 
toWards or aWay from the node. 

[0007] The transponders normally respond to a coded 
microWave signal from the node With a coded Doppler-shift 
response. The node sends coded signals to the transponders 
in accordance With a given sequence at pre-programmed 
time intervals, preferably constant time intervals. The signal 
from the node is coded so that only the intended transponder 
is able to react to the node signal. The transponder includes 
a computer Which is programmed to activate the transponder 
for transmission When the code of the node signal agrees 
With the identity of the transponder. When the transponder 
returns a coded signal to the node, this reply signal is also 
given a code that identi?es this transponder. Naturally, the 
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computer in the transponder may also be programmed to add 
additional information to the transponder output signal. For 
instance, a theft alarm or burglar alarm may be coupled to 
the computer of the transponder, so as to cause the computer 
to add corresponding information to the transponder reply 
signal, thereby enabling an alarm signal to be sent by the 
node to an alarm receiver, via a communications system 
(telephony system). For instance, the transponder may have 
an identity corresponding to a telephone subscriber number, 
so as to enable an alarm to be signalled to the subscriber With 
a message corresponding to the current alarm state associ 
ated With the transponder in question, this signal being sent 
directly from the node via a telephony system, for instance 
the GSM system. 

[0008] The technique of detecting movement of the tran 
sponder toWards or aWay from the node With the aid of a 
Doppler effect for instance, also enables the absolute posi 
tion of the transponder to be calculated by numerical inte 
gration of the speed ?Xes, although absolute determination 
of the transponder position Will preferably be carried out at 
close intervals. HoWever, the invention is not limited to the 
use of a Doppler effect for detecting transponder movement 
and speed. 

[0009] The invention enables movement of the transpon 
der to be detected, or sensed, Within the permitted transpon 
der area that lies Well Within the range of the node/transpon 
der, thereWith giving a clear indication that the transponder 
is moving aWay from its eXpected position While the tran 
sponder is located Within the communication range of its 
node. 

[0010] The fundamental concept of the invention enables 
several nodes to be used, each of Which monitors its respec 
tive group of transponders, said nodes communicating With 
one another. When a transponder moves aWay from its node, 
out of the permitted area, the node is thus able to commu 
nicate With nearby nodes and initiate the nodes to search for 
the transponder concerned, the code of Which is then passed 
to these remaining nodes. When one of these remaining 
nodes receives a response from the transponder concerned, 
the transponder can be dismissed from the groups of objects 
monitored by the other nodes. For eXample, the nodes may 
lie at a distance of 3 km apart, to enable such a handover to 
take place. The nodes may in turn, communicate With a main 
node Which monitors the permitted movement area of a 
given transponder. The area can then be represented by a 
speci?c group of nodes. It is thus fully possible to connect 
the main node to a computer that monitors the permitted area 
of a given transponder. For instance, the main node may 
alloW a given transponder to move Within the permitted 
areas corresponding to overlapping of the permitted tran 
sponder areas of a predetermined number of nodes, the main 
node otherWise triggering an alarm to the person responsible 
for the transponder concerned. For eXample, a yacht may 
have been hired With under the provision that it must not 
leave an area de?ned by pre-determined permitted, mutually 
overlapping communication areas of the nodes With the 
transponder, WhereWith the main node is able to initiate an 
alarm of some kind if the transponder concerned disappears 
from the permitted area. The main node may, in turn, be 
connected to other main nodes via knoWn telecommunica 
tions equipment. 

[0011] The nodes may be comprised of mobile units that 
have an oWn GPS equipment that determines the location of 
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the node. The node may, in principle, include a transmitter, 
a receiver and logic that enables the node to monitor the 
transponders that are in the area monitored by the node and 
registered therein. 

[0012] The invention Will noW be described in more detail 
With reference to an exemplifying embodiment thereof and 
also With reference to the accompanying draWings. 

[0013] FIG. 1 illustrates schematically an inventive moni 
toring system. 

[0014] FIG. 2 is a schematic illustration of several inter 
linked systems. 

[0015] FIG. 3 is a schematic illustration of communica 
tion betWeen a node and a transponder. 

[0016] Referring ?rst to FIG. 3, there is shoWn a tran 
sponder 10 that includes a receiver 11, a computer 12 and a 
transmitter 13. Also shoWn is a node 20 Which includes a 
digital transmitter 21, logic 22, position determining equip 
ment 23 and a receiver 24. 

[0017] The transponder 10 is mounted on an object to be 
monitored. The transponder 10 may be passive or may have 
its oWn poWer source so as to provide better signal trans 
mission back to the node. 

[0018] The node 20 includes a register of a number of 
transponders 10 to be monitored. Each transponder has a 
unique identity/address. This address may consist of a signal 
code. The node 20 sends a signal to respective transponders 
10 at predetermined time intervals. The node 20 sends the 
signal With the transponder code, so that only the intended 
transponder Will recogniZe the signal. The transponder then 
sends a response signal to the node, preferably directly. The 
computer 12 provides the response signal With information 
concerning the identity of the transponder 10, so that the 
node 20 is able to decide Whether or not the transponder 
concerned has actually replied. The computer 12 provided in 
the transponder 10 may be coupled to a burglar alarm or 
other alarm means, so that corresponding information can be 
transmitted to the node 20. 

[0019] Although the node 20 is normally stationary, it may 
be mobile. The node therefore includes GPS equipment 23 
Which automatically monitors the position or location of the 
node 20. The node 20 has communications equipment for 
communication With other nodes. 

[0020] The node 20 monitors a plurality of transponders 
10 in its local area. By detecting Whether or not a transpon 
der moves toWards or aWay from the node by means of the 
Doppler effect, the node logic 22 is able to decide Whether 
or not the transponder concerned is located Within a permit 
ted area that lies Well Within the communications area. If a 
transponder 10 moves signi?cantly, the node is able to 
deliver a signal to this effect either to an alarm centre or to 
the oWner of the object on Which the transponder 10 is 
mounted. 

[0021] The node logic is able to determine the distance of 
the transponders, by integrating the speeds at Which the 
transponders move established by the Doppler effect, 
although parallel absolute measurements of the position of 
the transponders 10 in relation to the node are preferably 
carried out. 
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[0022] If a transponder is detected to move in a non 
permitted manner or to be located outside a permitted area 
in relation to the node 20 in Which the transponder is 
registered, the node is able to communicate With neighbour 
ing nodes, as illustrated in FIG. 2, such that the node 1 (FIG. 
3) sends information P relating to the transponder concerned 
to a neighbouring node 2, so that said node can search for the 
transponder concerned in its monitoring area. If a neigh 
bouring node, thus the node 2, detects the transponder 
concerned, the transponder can be inserted in the monitoring 
register of node 2 While deleting said transponder from the 
register of the previous node at the same time. 

[0023] As illustrated in FIG. 2, the nodes 1, 2, etc., are 
also able to communicate With a main node Which de?nes 
the conditions that are permissible With respect to a given 
transponder, and Which also de?nes the conditions With 
respect to the transponder that shall initiate an alarm. 

[0024] It can be assumed that a GSM telephone subscriber 
subscribes to a transponder 20 having a unique identity, for 
instance the telephone number of the subscriber. The tran 
sponder is mounted on a vessel in a harbour and monitored 
by a node. If the boat leaves its position or leaves the 
monitored area Without permission, there is initiated via the 
node or via the main node 30 Which can have a link to GSM 
or IMMARSAT, an alarm Which passes to the subscriber 
telephone via the telephony system, so that the subscriber 
obtains this information. Alternatively, the information can, 
of course, be sent to a monitoring station 31 of some kind or 
other, e. g. an alarm centre. When the transponder is mounted 
on a rental or hired boat or a hired car, the rental company 
is able to readily ascertain Whether or not the hired object 
has left the area in Which it is alloWed to move in accordance 
With the rental contract. Furthermore, it is bene?cial for the 
rental or hire company to be able to trace the hired objected/ 
transponder if/When it leaves the permitted area. 

[0025] With reference to FIG. 1, it Will be seen that the 
node communicates With a plurality of transponders 20 (A, 
B, C, D) Within its monitoring area. In this regard, the node 
may monitor a transponder 20 (A) With respect to a condi 
tion Whereby it may not experience any movement toWards 
or aWay from the node 1. Secondarily, the node may detect 
Whether or not a transponder is located Within a permitted 
area in relation to the node 20, ie that a transponder 10 is 
located Within a permitted distance from the node 20. 

[0026] The monitoring system is based on a node/base 
station and a plurality of units Whose positions shall be 
monitored and Which are scattered in the space Within a 
distance R from the node. These units are equipped With 
transponders that respond to a coded microWave signal from 
the node With a coded response signal. 

[0027] The code is described beloW, Wherein solely the 
problems With and possible position determining solutions 
With the aid of the Doppler effect are considered. Because of 
the nature of the system, it is assumed that the node has at 
most a 3-DB antenna ampli?cation (semi-directional), 
Whereas the transponder has an omni-directional antenna 
(ER). The antennas Will preferably be circular polariZed, so 
as to be orientation insensitive. 

Designations 
[0028] indeX r=received 

[0029] indeX t=transmitted 
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[0030] ‘designates transponder membership (Without ‘ des 
ignates base units) 

[0031] P=poWer 
[0032] R=distance base unit-transponder 

[0033] G=antenna ampli?cation 

[0034] A=effective antenna area 

[0035] g‘=transponder ampli?cation (may be smaller or 
greater than 1) 

[0036] 

[0037] 

[0038] 

[0039] 

[0040] 

[0041] 

[0042] 

[0043] 

f=frequency 

fO=base unit transmitting frequency 

B=base unit reception bandwidth 

kT=BoltZmann’s constant><temperature (Kelvin) 

v=transponder velocity relative base unit 

c=speed of light 

Af=Doppler shift 

K32 c/fO=transmitted Wave length 

PoWer considerations 

[0045] With respect to the antennas it can be assumed that 
G=2*J'l§*A/>\,2 (50% antenna ef?ciency). With Pt‘=*g‘*Pr‘ 
there is then obtained 

[0046] provided that the response frequency is essentially 
equal to f0. Assume that We have a passive transponder 
(Without its oWn poWer source). Since the response from the 
transponder must—in addition to the Doppler shift—also be 
frequency shifted in relation to the base frequency so as not 
to be drenched in other re?ected signals, g‘ may be at highest 
in the order of 0.01. G=2 and G‘=1. With fo=2.45 GhZ, 
R=500 m and Pt=1 W there is then obtained PI<2.3* 10'20 W. 

[0047] Assume that v=+/—10 km/h is the maXimum speed 
that can be eXpected. This corresponds to the Doppler shift 

[0048] Thus, the receiver bandWidth must be chosen as 
B=100 HZ, Which gives PnOiSe=k*T*B=4*10_19 W. Because 
the signal is coded With more than 1 kb/s, the noise may be 
increased by a further poWer of 10. Thus, the base unit must 
have a poWer output of at least 200 W, in order for the 
response not to be drenched in noise. The conclusion is that 
an active transponder should be chosen even for the relative 
short distance of 500 m. 

[0049] With an active transponder, Pr‘=1.5*10_9 W under 
the same conditions. Thus, it is possible to reduce the poWer 
output to —30 dBm Without being troubled by noise, and still 
obtain a range someWhere in the region of 3 km (B=1 kHZ, 
signal/noise ratio 10). Naturally, this presumes that the 
transponder Will also deliver an output signal of comparable 
strength. 
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Stability Considerations 

[0050] As before mentioned, it is necessary to add to the 
transponder a frequency shift in the order of at least 1 kHZ 
in order to ?lter out undesirable echoes in the base station 
receiver. The frequency stability must be in the order of 1 HZ 
(v=6 cm/s). It is possible to include single-sideband or 
double-sideband modulation (Premid). Alternatively, fre 
quency can be doubled or halved. This eliminates the 
stability requirement of the transponder, but may, instead, 
require separate receiving and transmitting antennas in both 
base station and transponder in order to ful?l the angular 
covering requirement. Furthermore, collision With permitted 
maXimum radiation in these other bands may occur. 

Measuring Time and Detectable Movement 

[0051] A. Incoherent detection 

[0052] At fo=2.45 GhZ, a resolution of 1 HZ is required to 
indicate 6 cm/s, Which gives a measuring time of at least 1 
second. When 50 objects are to be monitored, it Will take at 
least 50 seconds betWeen the observations of an object. The 
object can have moved 3 m at 6 cm/s or 140 m at 10 km/h 
in this space of time. If loWer requirements are placed on the 
speed resolution, both measuring time and time intervals can 
be reduced. The smallest detectable movement Will still be 
3 m, although the value are 10 km/h Will decrease propor 
tionally. 
[0053] In order to loWer the bottom limit of detectable 
movement, it is necessary either to increase fO or to reduce 
the number of monitored objects. 

[0054] The position of the monitored object must be 
calculated by numerical integration of the speed determina 
tions. This quickly gives rise to large positional errors, 
particularly When monitoring vessels that are moored in a 
harbour, due to the reciprocatory motion that occurs. Fur 
thermore, only movement toWards or aWay from the base 
station is indicated, not sideWays movement. In order to 
avoid false alarms or non-occurrent alarms, it Will probably 
be necessary to effect absolute determination of the position 
at close intervals. 

[0055] In order to decide Whether the speed is directed 
toWards or aWay from the base station, doWn-miXing is 
effected With an intermediate frequency in the order of at 
least 1 kHZ, and not doWn to the baseband. If this is not 
generated in the transponder (sideband modulation), eg 
when doubling or halving the frequency, it must be gener 
ated in the base station. 

[0056] B. Coherent detection 

[0057] A large number of the aforesaid problems can be 
circumvented, by effecting coherent detection to the base 
band and by sampling the various monitored objects much 
more frequently. A choice can be made betWeen homodyne 
detection or heterodyne detection. As before mentioned, 
homodyne detection produces dif?culties in respect of deter 
mining direction. It is possible that such dif?culties can be 
overcome With a high degree of accuracy in A/D conversion 
and the choice of an intelligent interpretation algorithm, 
although there Will alWays be a danger of Wrong interpre 
tation of the velocity direction at some time point, resulting 
in a sudden change. A better solution is to insert a loW 
intermediate frequency When doWn-miXing in the base unit. 
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This greatly reduces the accuracy requirement of the A/D 
converter (4-5 bit accuracy suffices) and jitter in the sam 
pling time-points is of but small importance. However, high 
requirements are placed instead on the accuracy at Which the 
product of local oscillator frequency multiplied by sample 
time-point is calculated When interpreting the position of the 
object, or target. Because it is the absolute value of the 
accuracy in this product calculation that is of importance, the 
relative error in position determination Will increase linearly 
With time, and a 0-position Will probably be required at 
regular intervals if this linear error groWth cannot be elimi 
nated (see the folloWing solution to the problem). 

[0058] We double or half the frequency in the transponder 
and detect the signal heterodyne-Wise in the base station, 
With a frequency double/frequency halved local oscillator 
signal converted up With a further intermediate frequency 
:LO. The voltage from the detector obtains the folloWing 
form: 

When doubling or N=0.5 When halving freq. 

[0059] Where Ve=the voltage envelope, Which is slightly 
time-dependent due to aspect variations of the antennas. q) is 
a constant phase angle. For an unequivocal result, it is 
necessary that the time derivative of the phase in the 
cosine-function is alWays positive. Thus, if V=dR(t)/dt is 
maXimum +/—10 km/h, it is necessary that fLO is at least 
N*50 HZ, Where fO=2.45 GHZ. 

[0060] This voltage is sampled at a rate at Which the phase 
change betWeen samples is kept beneath 31/2 in the cosine 
function. With maXimum v=10 km/h, the sampling fre 
quency is at least N*400 sa/s, Where fO=2.45 GHZ and fLO 
is chosen as N*50 HZ. The choice of a sampling frequency 
that is a multiple of fLO should be avoided, since synchro 
nism can make determination of VS difficult (the peak values 
in the voltage response that are assumed to vary With a time 
constant much greater than l/fLo). Arc cos [V(t)/Ve] is then 
calculated. Since arc cos is not unequivocal, it is necessary 
When making the interpretation to rely on the condition that 
the phase change betWeen mutually sequential samples is 
greater than 0 but less than 31/2, and on an intelligent 
algorithm. Generally speaking, it is preferably ensured that 
Ve is underestimated rather than overestimated; the normal 
iZed values V(t)/Ve that eXceed 1 are simply made equal to 
1 in the interpretation. The characteristic of the detector 
(linear, quadratic) plays a relatively small part. As before 
mentioned, fLO*t is a critical magnitude in the evaluation. 
With the sampling frequency f5 and a counter S of the 
number of samples from start t=0 results in 

fLo*/5 fLO/fs 

[0061] For accurate determination of the value of the 
product, fS Will then be chosen as a multiple of fLO, or 
preferably (in accordance With the earlier discussion) that 
both frequencies are multiples of a third frequency, e.g. 
fLO=2*N*25 HZ and fS=17*N*25 HZ. 

PoWer Requirement 

[0062] Assume that a 32-bit address code is sent from the 
central unit and responded to With 32-bit data. Also assume 
that 50 objects are to be monitored. The data rate Will then 
be at least 50*64*N*400=N*1.28 Mb/s. Each monitoring 
object is activated N*400 times and responds beloW 1% of 
the total time. With N*2 MHZ bandWidth in the receiver, 
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PnOiSe=N*8*10_15 W is obtained. Because the transponder 
transmits on N times the frequency and With the distance 500 
m, the pulse poWer Pt‘=N3*21*10_5 W is obtained for the 
signal/noise ratio 10 and the receiver noise factor 6 dB. If a 
1% efficiency is assumed for the frequency doubling/halv 
ing, Pt Will also be equal to the mean poWer consumption of 
the transponder. Halving of the frequency reduces the tran 
sponder poWer requirement 64 times in comparison With 
doubling the frequency, although a base-unit antenna surface 
area that is 16 times greater is required in return. 

[0063] Under the same conditions as those described 
above (B=N*2 MHZ, signal/noise ratio=10, noise factor=6 
dB, R=500 m), the continuous output poWer of the base unit 
on the frequency fO Will be at least Pt=N*21*10_5 W. 

[0064] At most, 10 y W e.i.r.p. according to Televerkets 
Radiodivision, 77-06-01, is permitted outside the nominal 
frequency 2450 MHZ+/—20 MhZ. These values may be 
irrelevant, but they give an indication that the frequency 
halving option is the most practical, quite irrespective of the 
fact that it gives a more acceptable battery life span in the 
transponder. 

Considerations in Relation to Response Pulse 
Character 

[0065] In the case of 50 monitored objects, the response 
time for each object is only 25/N us on each activation 
occasion in the above eXample. Only one sample is taken 
during this period. The neXt sample is taken on the same 
object 2500/N is later. The sampling rate of the base unit is, 
in total, 50 times higher, i.e. N*20 ksa/s. Frequency broad 
ening due to the pulse character of the activation is in the 
order of 1/pulse length=N*40 kHZ. Discrete frequencies of 
N*400 HZ spacing? are obtained in this band. This should 
not present a problem With regard to signal processing, since 
the receiver bandWidth for Doppler detection is N*100 HZ in 
the case studied. The noise poWer in this band is N*4*10_19 
W. If the receiver noise factor is 6 dB and the requisite 
signal/noise ratio for interpretation is assumed to be 14 dB, 
the requirement P1>N*4*10_17 W that is required (mean 
poWer in the detected frequency band). With these above 
values, there is then obtained Pt>N3*2.6*10_8 W and a mean 
output poWer from the transponder Which is 100 times 
greater, since the spectrum contains, in round ?gures, 100 
similar frequency bands that are not made use of. The 
requisite pulse output poWer of the transponder is thus 
N *26*10_5 W; thus roughly the same requirement as that 
placed on data transmission. 

[0066] If the loW intermediate frequency fLO presents a 
problem in detection, this intermediate frequency and the 
sampling frequency f5, may either both be raised, or fS may 
be retained and solely fLO raised. The folloWing general 
relationship must be ful?lled for unequivocal interpretation: 

[0067] Where 6f=the maXimum value of AbS{2*N/)\.* 
[dR(t)/dt]} and M*2*n must be added in the calculation of 
arc cos [V(t)/Ve] in accordance With the aforegoing. 
6f=N*50 HZ in our eXample. The above condition results in 
the condition fs>8*of. Sampling frequency and intermediate 
frequency Will preferably be synthesiZed from a common 
fundamental frequency, as earlier. The permitted time jitter 
of the sampling is related to fLO and must thus decrease 
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proportionally When fLO is increased by choosing M>0. A 
sampling jitter of 0.01/fLO s can be tolerated in our eXample. 

1. Amethod of monitoring a plurality of movable objects, 
Wherein each object is equipped With a transponder and a 
stationary node is arranged to communicate With said tran 
sponders, Wherein each transponder is caused to respond to 
a unique signal from the node, Wherein each transponder that 
sends a response signal gives the response signal a tran 
sponder identi?cation addition, Wherein the node is caused 
to detect the speed of movement and direction of each 
transponder toWards and aWay from the node and With the 
aid of node associated means is caused to evaluate move 
ment of the transponder in relation to the node on the basis 
of transponder speed and direction, characteriZed by setting 
up for each node a register of the transponders With Which 
the node shall communicate; providing a plurality of sepa 
rate nodes, each having such a register; and enabling the 
nodes to communicate With one another and thereWith 
enable a node to take over in its monitoring register a 
transponder from another node. 

2. A method according to claim 1, characteriZed by 
causing said node associated means to deliver an alarm 
signal When the distance of the transponder from the node 
deviates from a permitted value. 

3. A method according to claim 1 or 2, characteriZed by 
delivering an alarm signal When the speed of the transponder 
eXceeds a predetermined value. 

4. A method according to any one of claims 1-3, charac 
teriZed by causing the node to effect detection by the 
Doppler effect. 

5. A system for monitoring a plurality of movable objects, 
Wherein each object is provided With a transponder, Wherein 
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a stationary node is arranged to communicate With the 
transponders, Wherein each transponder is adapted to 
respond to a unique signal from the node, Wherein each 
transponder that sends a response signal is adapted to give 
said signal a transponder identi?cation addition, Wherein the 
node includes means for detecting the speed at Which each 
transponder moves toWards or aWay from the node and is 
adapted to deliver, With the aid of node associated means, an 
alarm signal When movement of the transponder toWards or 
aWay from the node eXceeds a predetermined value, char 
acteriZed in that the node has a register of those transponders 
With Which the node shall communicate; in that the system 
includes a plurality of nodes; and in that the nodes are 
adapted to communicate such as to enable a node to record 
in its monitoring register a transponder from another node. 

6. A system according to claim 5, characteriZed in that 
said means are adapted to deliver an alarm signal When the 
transponder moves at a speed greater than a predetermined 
value. 

7. Asystem according to claim 5 or 6, characteriZed in that 
said means are adapted to determine changes in the position 
of the transponder on the basis of said detected speeds of 
movement. 

8. A system according to any one of claims 5-7, charac 
teriZed in that the detection means of said node are adapted 
to operate With Doppler effect. 

9. A system according to any one of claims 5-8, charac 
teriZed in that a monitoring node is adapted to contain 
criteria for Which an alarm shall be triggered When a 
transponder leaves a node in Which the transponder is 
registered. 


