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Description

[0001] Thisinvention relates to a system for monitoring
a live population, with data from the population being
transferred to a remote station for analysis.

[0002] There are various situations where there is a
need for the monitoring over a period of time of the state
of alive population (whether human, animal or plant) and
the location of the population members. An example is
where emergency service personnel are dealing with
hazardous incidents. The monitoring is on the whole
done by the personnel using radio or telephone commu-
nications to provide the necessary information to another
human. The information provided can be analysed man-
ually or from input to a computer, so that appropriate
action can be triggered, for example in a medical emer-
gency to provide appropriate help to the correct location.
This system relies on a human initiating the communica-
tion in the first place, and may not provide accurate med-
ical or location information. It is also difficult to correlate
information from different sources to provide an overall
picture of the incident, to enable hazards to be predicted.
[0003] US5652570discloses aninteractive individual
location and monitoring system for determining the con-
dition and location status of an individual. The system
includes a wrist watch, equipped with a sensor and trans-
ponder, and a pod unitincluding atransponder for onward
transmission to a central monitoring system of data
sensed by or input to the watch. The pod unit also trans-
mits the location of the individual in response to an inter-
rogation signal from the central monitoring system.
[0004] EP 0976 360 discloses anindividual monitoring
system based on transmission of the location data by a
mobile communication unit to a host unit when a prede-
termined condition is sensed. Information concerning the
sensed condition, which may comprise an abnormal vital
sign, is also transmitted to the host unit,

[0005] DE 198 48 229 discloses a system for on-line
monitoring of a patient in which a portable medical data
recording unit is coupled to a telephone switching circuit
and a transmission/reception switching circuit of a mobile
phone for a radio network. The coupling permits simul-
taneous recording of ECG data to memory and on-line
transmission of the sensed data to an external receiving
station. The unit also comprises a GPS switching circuit
allowing the location of the wearer to be determined.
[0006] According to the present invention there is pro-
vided a system for monitoring a live population, compris-

ing

i) local data collection means operative to derive data
relating to the physical condition of at two or more
population members,

i) a local processor for correlating and storing the
physical condition data of said two or more popula-
tion members relative to time and

iii) means for transferring the stored data of said two
or more population members from the local proces-
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sor to a remote data collection means,

which remote data collection means is opearative to ac-
cess information relating to the location of said at least
one population member relative to time and in which the
remote data collection means comprises a main proces-
sor operative to analyse the physical condition and the
location data of said two or more population members
and predict and/or signal a disease event within the pop-
ulation or an environmental condition hazardous to the
population.

[0007] Asthe physical condition data and location data
are correlated with time, these data can be provided ac-
curately to the remote data collection means. The data
can then be analysed for unusual events, if necessary in
conjunction with data from other sources, to predict and
signal the unusual events, enabling appropriate action
to be taken. The monitoring system therefore performs
more efficiently.

[0008] The live population may be a population of hu-
mans, animals or plants. The data relating to physical
condition picks up abnormal physical symptoms, due to
disease as such, injury or other factors such as environ-
mental conditions. Analysis of this data can then be used
to identify unusual events, in terms of disease, or envi-
ronmental conditions.

[0009] The local data collection means and local proc-
essor are preferably incorporated in a unit. A single unit
may derive data relating to physical condition from more
than one population member, but itis preferred that each
population member has their own unit. This enables easy
monitoring of each population member separately.
[0010] The local data collection means then preferably
comprises a sensor attached to the population member,
and controlled by the local processor. The processor may
operate the sensor continuously or intermittently. This is
particularly useful where the population consists of ani-
mals or plants, but may also be useful for humans. As
operation of the unit is automatic, there is no room for
human error.

[0011] Alternatively, the local data collection means
may comprise a manually-operable device, into which
data relating to physical condition is input. Clearly, this
canonly be operated by humans, but is useful for deriving
data from more than one population member.

[0012] Conveniently the means for transferring the
stored data comprises telecommunication means, for
sending radio signals or the like. A telecommunication
means is preferably associated with each local data col-
lection means. It is preferably incorporated in a unit with
the local data collection means and the local processor,
and is controlled by the local processor.

[0013] The operation of the local processor is prefer-
ably programmable. The telecommunication means may
be operative to receive data to alter the programming of
the local processor.

[0014] The unit preferably contains a power source
such as batteries, operated under the control of the local
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processor.
[0015] Preferably the unit includes a location means
operative to derive data relating to the location of the
population member, and the local processor then corre-
lates and stores the physical condition data and the lo-
cation data relative to time. This provides particularly ac-
curate physical condition and location data.

[0016] The local processor then controls operation of
the location means as well, so that it is operated contin-
uously or intermittently.

[0017] Alternatively the location means may be sepa-
rate from the unit. The location means may transmit the
location data to the remote data collection means. The
unit may transmit the physical condition data to the re-
mote data collection means via the location means. The
location means may then correlate the physical condition
and location data relative to time.

[0018] The remote data collection means may simply
comprise a central computer station for receiving, storing
and analysing the data. Alternatively it may comprise a
central station and a number of intermediate stations
which receive the data from one or more units, and relay
it to the central station for storage and analysis. With this
arrangement, the location means may be at the interme-
diate station, which correlates the location and physical
condition data relative to time, and relays it to the central
station. The datais preferably stored at the central station
in a computer database.

[0019] The sensor for a human or animal may derive
datarelating to several states of the body, including pulse
rate, temperature, oxyhaemoglobin, carboxyhaemoglob-
in and cytochrome oxidase. Monitoring is preferably by
a non-invasive sensor. This may be of a near infra-red
spectroscopy (NIRS) type or any other suitable type.
Sensors for plants may derive data relating to tempera-
ture, water content and the like.

[0020] The location data is preferably derived from a
global positioning satellite system.

[0021] Embodiments of the invention are illustrated,
by way of example only, in the accompanying drawings,
in which:-

Figure 1is a semi-diagrammatic illustration of a pop-
ulation monitoring system according to the invention;

Figure 2 is a diagrammatic illustration of a unit used
in Figure 1;

Figure 3 is similar to Figure 2, but shows a modified
unit; and

Figure 4 is a semi-diagrammatic illustration of a
modified monitoring system.

[0022] The population monitoring system of Figure 1
has a unit 1 which derives data about the state of a pop-
ulation member 2 (in this case a human body), data being
transferred from the unit 1 to a remote station 3 for anal-
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ysis.

[0023] The unit 1 is shown in more detail in Figure 2.
It comprises a sensor 4 adapted to be attached to the
body 2 to derive data relating to the physical condition of
the body 2, alocation means 5 which derives data relating
to the location of the body 2, a local processor 6 for cor-
relating and storing the physical data and location data
relative to time, and telecommunication means 7 for
transmitting the stored data to the remote station 3.
[0024] The sensor 4 is a non-invasive sensor of the
near infra-red spectroscopy (NIRS) type. It has two sen-
sor pads 8 adapted to be attached to the body 2 at spaced
locations, such as the head and the arm. The sensor
pads measure oxygen levels in the body 2, using near
infra-red spectroscopy to monitor the levels of chromo-
phores, whose absorbence is oxygen-dependent. Back-
ground interference from other tissues is compensated
for by measuring changes in absorbence. The use of
multiple wavelengths of light allows monitoring of chang-
es in oxyhaemoglobin, carboxyhaemoglobin and cyto-
chrome oxidase, which are all chemical states of the body
relating to oxygenation levels and thus indicate the med-
ical condition of the body 2. The sensor 4 also measures
temperature and pulse data. The sensor pads 8 are
non-invasively attached to the body 2 by detachable
means such as tape or a band and by wires to the main
part of the unit. The main part of the unit 1 is attached to
the body 2 or the wearer’s clothing. It can be made small
and lightweight.

[0025] The main part of the unit 1 also houses the lo-
cation means 5, comprising a global positioning monitor
9 which receives spatial co-ordinates from a satellite 10,
as well as the time.

[0026] The data from the sensor 4 and the location
means 5 is transmitted to the local processor 6, which
correlates and stores it in relation to time, in a suitable
electronic memory. The processor 6 is a programmable
microprocessor unit adapted to operate the sensor and
the location means as required. Thus, the sensor and
location means may be operated continuously or inter-
mittently. The unit 1 also includes a power source in the
form of a battery 11, and the local processor 6 is also
programmed to act as a power management system. Fur-
ther the local processor 6 operates the telecommunica-
tion means 7 periodically to send the stored data to the
remote station 3. The telecommunication means 7 sends
the data by a radio signal, either directly or using a sat-
ellite 12 as a communications channel. The data could
instead be transferred by telephone (terrestrial or satel-
lite) or cable, or even manually.

[0027] Figure 3 shows a modified unit 1’ in which the
sensor 4 is omitted, and the data relating to physical con-
dition is instead derived by manual input by a human
operator. Thus, the unit 1° has an input terminal 13 in-
stead of the sensor 4 and pads 8. The terminal 13 has a
screen 14 and keys 15. The processor 6 stores a number
of physical conditions, one or more of which are chosen
by the operator to input to the processor 6. Thus unit 1’
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may also be used to derive data for more than one pop-
ulation member. The details of the individual population
members are also held by the processor 6, so that the
data is related to the individuals. The construction and
operation of the unit 1 is otherwise the same as that of
the unit 1 of Figure 2.

[0028] The remote station 3 comprises a data collec-
tion computer 16 including a database in which the data
is stored for analysis. The computer includes a main proc-
essor for analysing the physical condition and location
data for unusual events and providing a signal on the
occurrence of an unusual event. The computer 16 may
also have access to other, collateral, data, to assist in
the identification of unusual events. The other data may
be meteorological, geographic, pollution, medical or de-
mographic databases.

[0029] The analysis of unusual events is based on the
data from the units 1 or 1’ and the collateral databases,
chosen as required according to the expected events.
The analysis uses a set of rules describing the signature
of an event as a departure from a normal background
level of one or more parameters. Therules assign relative
significance values to the events, to enable their signifi-
cance to be evaluated singly and in combination, partic-
ularly where they arise from different databases. The
rules assign an overall significance value, as a probability
that an unusual event has occurred. The rules may vary
according to the parameters used.

[0030] An example which is useful in practice is the
analysis of disease events from medical data, time, lo-
cation and meteorological data. One such analysis of a
particular infectious disease has been carried out retro-
spectively. The rules looked at the occurrence of the dis-
ease as a function of time, location (by postal area in UK)
and the meteorological record.

[0031] Afirstrule looked at the number of cases of the
disease in relation to time and meteorological conditions,
to predict the number of cases which would occur in a
given future time period. The rule was modified if the
predicted number of cases varied significantly from the
actual number.

[0032] A second rule looked at the location of the cas-
es, that is the spatial distribution in the postal areas. An
infectious disease is expected to form clusters of cases,
and the degree of clustering can be used to test the ran-
domness of the spatial distribution to determine a depar-
ture from the expected distribution.

[0033] A third rule looked for a correlation between the
spatial distribution of the cases and the prevailing wind,
at a given time. The rule was modified according to any
correlation.

[0034] Several instances of unusual events (for exam-
ple, the disease becoming epidemic) were detected by
the three rules.

[0035] The monitoring system has also been used with
the unit 1’ of Figure 3, to test the analysis in real time,
based on manual input of physical condition, location da-
ta and meteorological data, to detect unusual events in
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environmental conditions, as at a hazardous incident.
Here an unusual event may occur when the physical con-
dition of several population members in a given case
changes, and danger can be predicted. This enables eva-
sive action to be taken by the individuals concerned.
[0036] Thus, the monitoring system can be used for
populations, to signal unusual events. While it has been
described in terms of monitoring a population of humans
it would also be used to monitor populations of animals
or even plants. When monitoring plants, data relating to
location will be input to, or otherwise available to the cen-
tral data collection computer 16 as global positioning will
not be a requirement.

[0037] Figure 4 shows a modified monitoring system
particularly suitable for monitoring groups of population
members in a given area, and corresponding reference
numerals have been applied to corresponding parts. In
Figure 4, the location means 5 are provided not on the
units 1, but at an intermediate or base station 17. The
unit 1 therefore derives only physical conditions data,
which the processor 6 correlates and stores relative to
time. The processor 6 in this case provides the time in-
formation. The intermediate station serves to derive data
on the location from the global positioning system. It has
communication means 18 for receiving the physical con-
dition data from the units 1, and relaying this, together
with the location data, to the central data collection com-
puter 16 for analysis. The physical condition and location
data may be correlated by the intermediate station or the
central computer 16. The communication means 18 pref-
erably relays the data by a radio signal, but the data could
be transferred by any suitable means.

Claims

1. Asystemfor monitoring the state of a live population,
comprising

i) local data collection means operative to derive
data relating to the physical condition of two or
more population members

ii) a local processor for correlating and storing
the physical condition data of said two or more
population members relative to time and

iii) means for transferring the stored data of said
two or more population members from the local
processor to a remote data collection means,

which remote data collection means is operative to
access information relating to the location of said two
or more population members relative to time and in
which the remote data collection means comprises
a main processor operative to analyse the physical
condition and the location data of said two or more
population members and predict and/or signal a dis-
ease event within the population or an environmental
condition hazardous to the population.
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A system according to Claim 1, in which the remote
data collection means has access to collateral data
comprising meterological, geographic, pollution,
medical or demographic databases.

A system according to Claim 1 or Claim 2, in which
the main processor is configured to analyse said
physical condition data and location data according
to a set of rules which assign a relative significance
to each departure from the normal background level
in one or more parameters and an overall signifi-
cance value as a probability that an event or condi-
tion has occurred.

A system according to any preceding Claim, in which
local data collection means and local processor are
provided together in a single unit.

A system according to Claim 4, in which the local
data collection means comprise a manually-opera-
ble device for input of physical condition data from
said two or more population members.

A system according to Claim 4, in which said two or
more population members are provided with their
own unit,

A system according to Claim 6, in which the local
data collection means of each unit comprises a sen-
sor attached to each population member and con-
trolled by the local processor.

A system according to Claim 7, in which the sensor
comprises a non-invasive sensor which is adapted
to derive data relating to oxygen levels in a human
or animal body.

A system according to any preceding Claim, in which
the means for transferring the stored data comprise
telecommunication means associated with the local
data collection means.

A system according to Claim 9, in which telecommu-
nication means is incorporated into each unit with
the local data collection means for control by the local
processor.

A system according to Claim 9 or Claim 10, in which
the telecommunication means is adapted to send
the stored data by a radio signal.

A system according to any preceding Claim, in which
the local processor is programmable and, optionally,
operative to receive data to alter its programming.

A system according to any of Claims 4 to 12, in which
eachunitincludes location means operative to derive
data relating to the location of said two or more pop-
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14.

15.

16.

17.

18.

19.

ulation members and the local processor is adapted
to correlate and store the physical condition data and
location data relative to time.

A system according to Claim 13, in which the local
processor is adapted to control the operation of the
location means.

A system according to any of Claims 4 to 12, com-
prising a location means operative to derive data re-
lating to the locations of said two or more population
members which is separate from the local data col-
lection means.

A system according to Claim 15, in which the location
means is adapted to transmit the location data to the
remote data collection means.

A system according to Claim 15 or Claim 16, in which
the means for transferring the stored data is adapted
to transmit it to the remote data collection means via
the location means

A system according to any preceding Claim, in which
the remote data collection means comprise a central
computer station and, optionally, a number of inter-
mediate relay stations which are adapted to relay
the data from each unit to the central station.

A system according to Claim 18 when dependent on
Claim 14, in which each intermediate stationincludes
a location means which is adapted to transmit loca-
tion data to the central station.

Revendications

1.

Systéeme pour surveiller I'état d’'une population vi-
vante, comprenant:

i) un moyen de collecte de données local opé-
rationnel pour dériver des données relatives a
la condition physique de deux membres de la
population ou plus,

ii) un processeur local pour corréler et stocker
les données de condition physique desdits deux
membres de la population ou plus relativement
au temps et

iii) un moyen pour transférer les données stoc-
kées desdits deux membres de la population ou
plus du processeur local a un moyen de collecte
de données distant,

lequel moyen de collecte de données distant estopé-
rationnel pour accéder a des informations relatives
a la localisation desdits deux membres de la popu-
lation ou plus relativement au temps et dans lequel
le moyen de collecte de données distant comprend
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un processeur principal opérationnel pour analyser
les données de condition physique et de localisation
desdits deux membres de la population ou plus et
prédire et/ou signaler un événement de maladie a
l'intérieur de la population ou une condition environ-
nementale dangereuse pour la population.

Systéme selon la revendication 1, dans lequel le
moyen de collecte de données distant a acces a des
données collatérales comprenant des bases de don-
nées météorologiques, géographiques, de pollution,
médicales ou démographiques.

Systéme selon larevendication 1 ou la revendication
2, dans lequel le processeur principal est configuré
pour analyser lesdites données de condition physi-
que et données de localisation selon un ensemble
de régles qui attribuent une signification relative a
chaque écart du niveau de fond normal dans un ou
plusieurs paramétres et une valeur de signification
globale comme une probabilité qu’'un événement ou
une condition s’est produit.

Systéme selon I'une quelconque des revendications
précédentes, dans lequel le moyen de collecte de
données local et le processeur local sont pourvus
ensemble dans une seule unité.

Systéme selon la revendication 4, dans lequel le
moyen de collecte de données local comprend un
dispositif utilisable manuellement pour I'entrée de
données de condition physique provenant desdits
deux membres de la population ou plus.

Systéme selon larevendication 4, dans lequel lesdits
deux membres de la population ou plus sont pourvus
de leur propre unité.

Systéme selon la revendication 6, dans lequel le
moyen de collecte de données local de chaque unité
comprend un capteur fixé a chaque membre de la
population et contrdlé par le processeur local.

Systéme selonlarevendication 7, dans lequel le cap-
teur comprend un capteur non invasif qui est adapté
pour dériver des données relatives aux niveaux
d’oxygene dans un corps humain ou animal.

Systéme selon 'une quelconque des revendications
précédentes, dans lequel le moyen pour transférer
les données stockées comprend un moyen de télé-
communication associé au moyen de collecte de
données local.

Systéme selon la revendication 9, dans lequel le
moyen de télécommunication est incorporé dans
chaque unité avec le moyen de collecte de données
local pour le contréle par le processeur local.
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1.

12

13.

14.

15.

16.

17.

18.

19.

Systéme selon larevendication 9 ou la revendication
10, dans lequel le moyen de télécommunication est
adapté pour envoyer les données stockées par un
signal radio.

Systéme selon I'une quelconque des revendications
précédentes, dans lequel le processeur local est pro-
grammable et, facultativement, opérationnel pourre-
cevoir des données pour modifier sa programma-
tion.

Systéme selon I'une quelconque des revendications
4 a 12, dans lequel chaque unité comprend un
moyen de localisation opérationnel pour dériver des
données relatives a la localisation desdits deux
membres de la population ou plus et le processeur
local est adapté pour corréler et stocker les données
de condition physique et les données de localisation
relativement au temps.

Systéeme selon la revendication 13, dans lequel le
processeur local est adapté pour contrbler le fonc-
tionnement du moyen de localisation.

Systéme selon I'une quelconque des revendications
4 a 12, comprenant un moyen de localisation opé-
rationnel pour dériver des données relatives aux lo-
calisations desdits deux membres de la population
ou plus qui est séparé du moyen de collecte de don-
nées local.

Systéme selon la revendication 15, dans lequel le
moyen de localisation est adapté pour transmettre
les données de localisation au moyen de collecte de
données distant.

Systéme selon la revendication 15 ou la revendica-
tion 16, dans lequel le moyen pour transférer les don-
nées stockées est adapté pour les transmettre au
moyen de collecte de données distant via le moyen
de localisation.

Systéme selon I'une quelconque des revendications
précédentes, dans lequel le moyen de collecte de
données distant comprend une station informatique
centrale et, facultativement, un certain nombre de
stations relais intermédiaires qui sont adaptées pour
relayer les données de chaque unité ala station cen-
trale.

Systéme selon la revendication 18 lorsque dépen-
dante de la revendication 14, dans lequel chaque
station intermédiaire comprend un moyen de locali-
sation qui est adapté pour transmettre des données
de localisation a la station centrale.
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Patentanspriiche

System zur Uberwachung des Zustands einer leben-
den Population, das umfalt:

i) eine lokale Datenerfassungseinrichtung, die
zur Gewinnung von Daten bezlglich des physi-
schen Zustands von zwei oder mehreren Popu-
lationsmitgliedern betrieben wird,

ii) einen lokalen Prozessor zur Korrelation und
Speicherung von Daten Uber den physischen
Zustand der zwei oder mehreren Populations-
mitglieder, bezogen auf die Zeit, und

iii) eine Einrichtung zur Ubertragung der gespei-
cherten Daten Uber die zwei oder mehreren Po-
pulationsmitglieder vom lokalen Prozessor zu
einer entfernten Datenerfassungsseinrichtung,

wobei die entfernte Datenerfassungsseinrichtung so
arbeitet, daR sie auf Informationen in Bezug auf den
Aufenthaltsort der zwei oder mehreren Populations-
mitglieder, bezogen auf die Zeit, zugreift, und die
entfernte  Datenerfassungsseinrichtung  einen
Hauptprozessor enthalt, der zur Analyse der Daten
Uber den physischen Zustand und den Aufenthalts-
ort der zwei oder mehreren Populationsmitglieder
und zur Vorhersage und/oder Mitteilung lber ein
Krankheitsereignis in der Population oder einer Um-
weltbedingung betrieben wird, die flr die Population
gefahrlich ist.

System nach Anspruch 1, bei dem die entfernte Da-
tenerfassungsseinrichtung Zugriff auf Kollateralda-
ten hat, die meteorologische, geographische, Um-
weltverschmutzungs-, medizinische oder demogra-
phische Datenbanken umfassen.

System nach Anspruch 1 oder 2, bei dem der Haupt-
prozessor so konfiguriert ist, dal er die Daten Uber
den physischen Zustand und den Aufenthaltsort ge-
mal einem Satz von Regeln analysiert, die jeder Ab-
weichung vom normalen Hintergrundpegel in einem
oder in mehreren Parametern eine relative Signifi-
kanz zuordnen und einen Gesamtsignifikanzwert als
Wahrscheinlichkeit zuordnen, dal ein Ereignis statt-
gefunden hat oder ein Zustand eingetreten ist.

System nach einem der vorhergehenden Anspri-
che, bei dem die lokale Datenerfassungseinrichtung
und der lokale Prozessor gemeinsam in einer einzi-
gen Einheit untergebracht sind.

System nach Anspruch 4, bei dem die lokale Daten-
erfassungseinrichtung eine manuell betatigbare
Vorrichtung zur Eingabe von Daten tber den physi-
schen Zustand der zwei oder mehreren Populations-
mitglieder umfaft.
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6.

10.

1.

12,

13.

14,

15.

16.

System nach Anspruch 4, bei dem die zwei oder
mehreren Populationsmitglieder mit einer eigenen
Einheit ausgerustet sind.

System nach Anspruch 6, bei dem die lokale Daten-
erfassungseinrichtung jeder Einheit einen Sensor
enthalt, der an jedem Populationsmitglied befestigt
ist und vom lokalen Prozessor gesteuert wird.

System nach Anspruch 7, bei dem der Sensor ein
nichtinvasiver Sensor ist, der so ausgebildet ist, dal
er Daten erfalit, die sich auf den Sauerstoffgehalt in
einem menschlichen oder tierischen Korper bezie-
hen.

System nach einem der vorhergehenden Anspri-
che, bei dem die Einrichtung zur Ubertragung der
gespeicherten Daten eine Telekommunikationsein-
richtung enthalt, die an die lokale Datenerfassungs-
einrichtung angeschlossen ist.

System nach Anspruch 9, bei dem die Telekommu-
nikationseinrichtung mit der lokalen Datenerfas-
sungseinrichtung zur Steuerung durch den lokalen
Prozessor in jede Einheit eingebaut ist.

System nach Anspruch 9 oder 10, bei dem die Te-
lekommunikationseinrichtung so ausgebildet ist,
daR sie die gespeichertern Daten durch ein Funksi-
gnal sendet.

System nach einem der vorhergehenden Anspri-
che, bei dem der lokale Prozessor programmierbar
ist und wahlweise so betrieben werden kann, dald er
Daten empfangt, die seine Programmierung andern.

System nach einem der Anspriiche 4 bis 12, bei dem
jede Einheit eine Lokalisierungseinrichtung enthalt,
die zur Gewinnung von Daten betrieben wird, die
sich auf den Aufenthaltsort der zwei oder mehreren
Populationsmitglieder beziehen, und bei dem der lo-
kale Prozessor so ausgebildet ist, da er die Daten
Uber den physischen Zustand und den Aufenthalts-
ort zeitbezogen korreliert und speichert.

System nach Anspruch 13, bei dem der lokale Pro-
zessor so ausgebildet ist, dal er den Betrieb der
Lokalisierungseinrichtung steuert.

System nach einem der Anspriiche 4 bis 12, das
eine Lokalisierungseinrichtung enthalt, die so arbei-
tet, dal} sie Daten erfafdt, die sich auf die Aufent-
haltsorte der zwei oder mehreren Populationsmit-
glieder beziehen und die von der lokalen Datener-
fassungseinrichtung getrennt ist.

System nach Anspruch 15, bei dem die Lokalisie-
rungseinrichtung so ausgebildet ist, daf} sie die Da-



17.

18.

19.
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ten des Aufenthaltsorts zur entfernten Datenerfas-
sungseinrichtung Ubertragt.

System nach Anspruch 15 oder 16, bei dem die Ein-
richtung zur Ubertragung der gespeicherten Daten
so ausgebildet ist, daB sie die gespeicherten Daten
Uber die Lokalisierungseinrichtung zur entfernten
Datenerfassungseinrichtung tbertragt.

System nach einem der vorhergehenden Anspri-
che, bei dem die entfernte Datenerfassungseinrich-
tung eine zentrale Computerstation und, optional, ei-
ne Reihe von Zwischenrelais-Stationen umfafdt, die
so ausgebildet sind, daR sie die Daten von jeder Ein-
heit zur zentralen Computerstation senden.

System nach Anspruch 18, wenn von Anspruch 14
abhéangig, bei dem jede Zwischenstation eine Loka-
lisierungseinheit enthalt, die so ausgebildet ist, daf}
sie die Daten Uber den Aufenthaltsort zur zentralen
Station Ubertragt.
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