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(57) ABSTRACT 

A system for the surveillance of animals includes identifi 
cation and measuring elements attached to the animals, as 
well as at least one local level information system (115), 
wirelessly connected to the identification and measuring 
elements of a certain group of animals for saving animal 
specific measuring results into the information network. 
Aiming to provide a new kind of a Surveillance system for 
domestic husbandry that enables different interest groups to 
monitor the kind of a group of animals they wish, the system 
includes at least one higher level information system, con 
nected to the chosen local level system through a commu 
nications network for the reception of animal-specific mea 
Suring results from at the minimum one local system, and at 
least one software application using the data gathered in the 
higher level system to produce information about the ani 
mals to at the minimum one higher level information system 
by processing the collected data. 

11 Claims, 5 Drawing Sheets 
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SURVELLANCE SYSTEM FOR ANIMALS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This is a continuation of International Application PCT/ 
FI03/00128 filed on Feb. 21, 2003, which designated the 
United States of America. 

FIELD OF THE INVENTION 

The invention generally relates to the surveillance of 
animals. More specifically, it describes a system for the 
Surveillance of a group of animals and their Surroundings, 
based on the single animal identification method. The infor 
mation provided by the system can also be used, e.g., for the 
feedback control and adjustments of the conditions of a 
single animal. 

BACKGROUND OF THE INVENTION 

Productivity factors and stricter quality requirements call 
for new innovations in animal husbandry. Traditionally these 
demands have been met by increasing the product unit's size 
and efficiency, as well as by acknowledging the possibilities 
embedded in enhanced feed and breeding. As human labor 
has become more expensive and the typical enterprise larger 
in the course of the last century, technologies and methods 
of care taking have also been actively developed. 
As a result of increased unit sizes, the traditional personal 

interaction between the human and the animal is no longer 
possible. Growth poses a threat to the animals health as 
well. Infectious diseases and/or poor quality of feed, for 
instance, have become serious problems, even on the inter 
national level. 

If problems due to overproduction are to be controlled, it 
is vital that real-time information about the production of 
agricultural goods, e.g. milk, is available. To be able to 
control global changes in the levels of production, certain 
predictability is a precondition. This can only be achieved 
when data about all factors contributing to the level of 
production can be gathered from as many a production unit 
as possible. 

Stricter consumer demands are reflected in animal hus 
bandry too. Only goods that do not have any flaws and 
whose origins are known are accepted by the food industry. 
The so-called health foods, for instance, impose strict cri 
teria to the conditions of the primary production; only 
well-controlled products, whose origins of as a link in the 
value chain can be reliably investigated, are approved of. 

Today, various mechanisms of Subsidizing and pricing 
that Support the structures of production are also a part of the 
domain of animal husbandry. While agricultural and basic 
domestic animal products are seen as vital for national 
self-sufficiency, these goods are at the same time sold for 
less than their real production costs on the world market. 
National subsidies and differing production costs enable the 
creation of frameworks of speculation and speculative prof 
its. 

To cope with the above-mentioned and other threats, 
animal identification systems have been developed that can 
be used, for instance, to investigate the origins or health 
conditions of animals. The US patent application US2001/ 
0016681 describes a system with which it is possible to keep 
health records of individual animals and to, for example, 
obtain information about the medication used for treating 
each animal. Animal identification is based on a code (e.g. 
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2 
bar code) in the earmark, which can be read with a manual 
scanner. Patent U.S. Pat. No. 5,818,354, on the other hand, 
features a telemetric system for the individual surveillance 
of the physical condition of each animal in a larger group, as 
indicated by heart rate and body temperature. Each animal 
wears a collar with censors and a transmitter that sends the 
measured data to a portable receiver. 
One of the downsides of these known solutions is their 

locality, that is to say, the fact that they offer surveillance and 
other information only locally, within a certain environment 
(e.g. one producer) and with regard to a certain purpose. 
Practicing animal husbandry always necessitates the inter 
action of different reference groups with differing interests 
as far as the size of the group to be controlled and the desired 
measures are concerned. In addition to tenders and farmers, 
authorities and specialists of different fields, for example, 
often partake in the processes and if they wish to single out 
the animals of a certain producer, or a specific animal, for 
control or other measures, it is nowadays necessary that they 
go physically to the farm in question. 
The invention described here aims to create a new kind of 

a surveillance system which is not hampered by the before 
mentioned flaws and which could significantly enhance the 
practicing of animal husbandry in relation to the require 
ments above. 

BRIEF SUMMARY OF THE INVENTION 

The aim of the invention is to create a new kind of a 
surveillance system to be used in the field of animal hus 
bandry, one that would enable different interest groups to 
monitor, even simultaneously, the kind of an animal group 
they wish in order to meet their respective goals. The 
Surveillance can be arranged so that its Subjects and objects 
know nothing of one another. The basic system, as described 
in the invention, can thus be used for different applications, 
at the same time when necessary. The biggest beneficiaries 
of the system would be those professionally involved in 
animal husbandry, though it is also suitable for the surveil 
lance of single animals. 
The goals of the invention can be achieved by solutions 

delineated in individual patent requirements. 
The invention describes a system of individual animal 

identification in which the surveillance data is, in addition to 
the local system, saved into at least one other information 
system that is connected to the local one through a commu 
nications network in order to enable the gathering of data 
concerning single animals and the creation of comprehen 
sive Surveillance information. In practice Such a Surveillance 
system comprises at least three hierarchical levels of tech 
nology, the network technology joining the levels and 
knowledge controlled by the system. Thus the system con 
sists of three hierarchical levels of technology, the lowest of 
which being the devices used directly with the animals. The 
other two refer to the data collected by the network con 
necting the levels and the knowledge offered by the overall 
system respectively. 

Preferable embodiments of the invention feature, at least 
in the middle technology level, locatable receivers and/or 
devices for the authentication of animal-specific equipment. 
Other preferable embodiments of the invention are described 
in more detail later on. 
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LIST OF ILLUSTRATIONS 

The following figures illustrate the invention in more 
detail: 

FIG. 1 displays the overall architecture of a system based 
on the invention, 

FIG. 2 displays an example of pico and local level 
systems, 

FIG.3 exemplifies activities of the global level as a higher 
level adjusting circuit, 

FIG. 4 illustrates the system as applied to the surveillance 
of the effects of medication, 

FIG. 5 illustrates the system as applied to the surveillance 
and control of animals in heat, and 

FIG. 6 illustrates the systems application to surveillance 
by authorities. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 illustrates the basic principle of a system based on 
the invention. The system consists of three technology 
levels—which are in practice also its hierarchy levels—, the 
network technology connecting the levels and the informa 
tion included in the overall system, saved in the databases of 
the two highest levels. The three levels are here referred to 
as local, global and pico level. 
The Pico level, i.e., the lowest level comprises the tech 

nology used directly with the animals. A pico level device is 
attached permanently to, e.g., the animal's ear after its birth, 
and it functions like conventional identification tool. In other 
words, it replaces the presently used earmark that in Finland 
is provided by Maatalouden laskentakeskus Oy. The Pico 
level device, indicated by the reference 100 in the illustra 
tion, generally include at least the following components: 
RF transmitter/receiver used in the creation of a (pro 
grammable) radio network with the local levels ter 
minal unit. This component can also be a mere RF 
transmitter. 

Antenna system, which in a typical application can be 
incorporated into the device attached to the animal. 

Energy Supply instruments, which normally comprise, 
e.g., a lithium accumulator. 

Micro controller that coordinates radio transmissions 
between the pico and the local level and gathers param 
eter values from the censors attached to the animals. 
When necessary, the micro controller protects data 
saved in the device. As a part of the micro controller or 
as a separate component, the pico level also features an 
identifier. 

Censor unit connected to the micro controller for the 
Surveillance of the animal’s body temperature, occlu 
sion, muscular action, motion or metabolic level. The 
censor unit can also be an implant inside the animal, in 
which case the data it provides can be, for instance, 
read/transcribed by the pico level equipment using the 
So-called Radio Frequency Identification Technology. 
It is also possible the censor unit includes components 
suitable for the dispersing of medicaments which 
enable the individual treatment of animals via a com 
munications network, or detectors which alarm if the 
pico level device is detached from the animal. 

As will be described later, pico level devices are also 
capable of utilizing technology that enables them to be 
located inside the farm, or within a wider range as required. 
The censor unit, for example, may feature a locator that uses 
the GPS, Glomass or Galileo system. It is also possible to 
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4 
base the locating on the timing of a local radio signal 
between fixed terminal units. When necessary, the pico level 
device can be built so that its software is downloadable 
through a radio network. 
The middle, that is to say, local level consists in practice 

of one or more local 115 information systems, located in the 
farm of one farmer or breeder and tailored to meet its 
requirements by modifying a normal personal computer, for 
instance. At the very minimum, a local information system 
comprises a 105 terminal unit, typically featuring the 110 
data base into which the terminal gathers local measuring 
and Surveillance and other important information. Gather 
ing, assessing and presenting data concerning the animals 
health, the production environment and the farm are the 
functions of the local system. The terminal unit compiles 
information from pico and local levels, as well as from 
possible other devices 106. Such as censors measuring the 
qualities of the production environment (humidity, light 
etc.). Through a network 120, e.g. Internet, the terminal unit 
can communicate with the higher global level. 
A local level terminal unit typically comprises the fol 

lowing components: 
Central unit/controller that can be a part of a normal 

personal computer and which along with its other 
functions coordinates radio transmissions. 

Cordless short range RF transmitter/receiver component, 
connected to the central unit through interface elec 
tronics. The link can operate on the ISM frequencies 
(433 or 867 MHz), for instance. 

Connecting interface with the global level, that is, the 
communications network. The interface usually fea 
tures a TCP/IP stack, but it can be realized by other 
known communications techniques as well. The con 
nection can be fixed (ISDN, ASDL etc.) or wireless 
(GPRS, UMTS, WLAN, Bluetooth etc.). 

Monitor, keyboard, program and data memories 
Local level terminal units can also include a small video 

camera for the transmitting of footage about circumstances 
or animals to the global level to complement the measured 
data. The software of the terminal unit can be downloaded 
through the communications network. 
The highest, global, level consists of a computer or 

computers linked to the communications network 120 and of 
software in the databases of which information sent by the 
local level is gathered, organized and refined. Information 
gathered about individual animals and production environ 
ments, as well as information, plans or actions concerning 
animals submitted by the farmer or other third party con 
stitute the local level. 

Based on the collected animal and farm information and 
expert knowledge, recommendations, treatment measures 
and management decisions are taken and prognosticated on 
the global level. The resulting new knowledge in turn 
spawns either immediate feedback measures or larger devel 
opment projects, for it enables, for example, the research of 
large samples that may bring to light such weak connections 
that would otherwise escape observation. Feedback mea 
sures do not have to be launched from the global level, as 
local systems can access the data saved on the global level 
and thus update their records at regular intervals. For 
example, a local system can check the information about 
milk samples from the laboratory server before the com 
mencing of the milking process, which would immediately 
reveal, say, a latent bovine mastitis. 
The global level involves authorities, various enterprises 

linked to animal husbandry, research centers, universities 
and veterinarians. The system allows the authorities to 
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remotely monitor, check and create statistics by gathering 
local data through the server 130 and saving the gathered 
information in their database 135. 

Thanks to collected historical data and improved diagno 
sis methods, the system also enables individual health Sur 
veillance and the creation of remote health care services. 
Veterinarians can collect local level information with their 
server 140 and refine that data in their own database 145. 

Research centers and universities can make use of the 
locally collected information by gathering the desired data 
with the server 150 and by saving the refined data in their 
database 155. 

For companies the system offers the possibility of joining 
their own server 160 to the network and gathering the data 
they seek from local and global information systems to their 
own database 165. For instance, private veterinarians could 
execute the personified medicating of an animal and even 
control the used dose remotely through the network, an 
ampoule or other dosing device having been implanted in 
the animal. 
As rendered obvious by the above-mentioned, the inven 

tion’s system architecture allows for a plethora of applica 
tions and services. Applications fed on the data collected in 
the highest system level thus represent a wide variety. More 
efficient applications and better services result from a num 
ber of factors. First of all, data concerning an animal can be 
obtained from the pico and local levels throughout the 
animal's entire life span. Secondly, global level servers and 
databases feature algorithm and models, which are applied 
in the analysis of these and other possible data. Thirdly, the 
system allows the use of large samples, which, together with 
the local level knowledge enable the discovery of weak 
connections that may not necessarily be observed from 
Smaller samples (local levels). The resulting knowledge 
permits each party to perform the measures they deem 
necessary; either directly on the animals or more generally 
for the development of the field of animal husbandry. 

FIG. 2 exemplifies two different pico level devices con 
nected to a local information system. The pico level control 
device can be either external (100a) or implanted inside the 
animal's tissue (100b). The device comprises censors of the 
censor unit (225 or 235) connected to a micro controller (222 
or 232). 
The external device can, for instance, measure the ani 

mal's body temperature (with a temperature censor) or 
movements (various motion censors, such as acceleration 
censors), or determine the animals location. These results 
can be elaborated by, e.g., integrating with the information 
received from the acceleration censor. 
The internal device enables, for example, the use of an 

EKG analysis for the surveillance of the animals heart rate 
or an EMG (Electromyography) conveying its muscular 
tension or level of fatigue. Particularly the internal pico 
device permits the use of optical censors for the measuring 
of oxygen Saturation, for instance. 
The censor units are connected to a micro controller 

which gathers the information from the censors and controls 
the functions of the transmitter-receiver (223 or 233). In the 
case of the internal control device, the transmitter-receiver 
uses very little power (about 1 mW). The external device, in 
particular, may feature an additional alarm 224 which sig 
nals an optical or audio alarm upon the micro controller's 
detection of one or more Surveillance results reaching the set 
alarm limit. The alarm can also be signaled electrically to the 
local, and possibly even to the global, level with the help of 
known communications services, such as the SMS service of 
the mobile communications network. The internal device 
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6 
may feature, for instance, a dosing unit 236 for the dispers 
ing of the animals medication. Each Surveillance device 
includes a personalized identifier for the correct identifica 
tion of the animal in question. 
The pico level control device is connected to the local 

information system 115 through a short-range transmitter 
receiver 223 or 233. In the local system the transmitter 
receiver 210 that receives the measuring/surveillance data is 
connected to a computer 200 with the necessary software. 
Data received from the pico level surveillance devices and 
possible edited with the computer's application is saved into 
local databases 110, from which the users of the global level 
can access it. As mentioned before, the terminal unit may 
also feature censors 250 for the measuring of environment 
information. 
The local information system, as well as each pico level 

device, is equipped with authentication units (211, 226) with 
which the local or global system can authenticate the pico 
level control devices belonging to the local level. 

It is also possible that the pico level surveillance devices 
communicate directly to one another and that they form a 
pico network using, e.g., the Bluetooth technology. In this 
event the farmer may have a network covering the entire 
farm, with several connection points for pico level devices. 
A pico level device can also monitor environmental circum 
stances, such as lighting or temperature, either as its sole 
task or combined with animal Surveillance, as illustrated in 
FIG. 2 (227). 
As noted earlier, algorithms and knowledge models 

upheld in the global level systems, fed by locally collected 
data, are essential to the effectiveness of the systems 
services. Higher level adjustments, for instance, can be 
carried out on the global level. In this event causal relations 
observed on the local level will be analyzed globally, and the 
local levels will then be controlled based on this new 
information. FIG. 3 illustrates this principle. For example, a 
relation database 31 comprising certain local measures and 
their corresponding results, as measured with the pico 
devices, is created on each local level. These results are 
taken to a higher global level system 190 on which the 
desired analysis is performed on the chosen measure/result 
pairs. Local levels (arrows A, B and C) are controlled on the 
basis of the results of the analysis. In this case the global 
level information system adjusts (through the terminal 105) 
the measures of the local level so that maximal results can 
be achieved on each level. Different known methods of 
processing the gathered data can be used on the global level. 
Such as rule-based expert Systems, fuZZy systems, neural 
fuZZy systems, statistical systems and systems using neural 
calculation. It is also possible that the global systems pro 
duce data to one another, or that several global systems form 
a dispersed system. Statistical dependencies, which could 
not be found by analyzing a single local system, can thus be 
observed on the global level. In the following, we will 
examine a Surveillance system for medical effects, based on 
a self-learning system. A way of constructing this is with a 
self-organizing map (SOM). FIG. 4 illustrates the interaction 
of the different elements of the system. Medical and sur 
veillance as well as environmental data are gathered from 
local databases and brought together in the server 400, 
connected to the global database 410 which provides the 
medical matrix and measuring vectors. Medicaments used in 
the treatment of the animals are described by the compo 
nents of the medicine vector X. The medical matrix of each 
animal is individual. Its first line, or a part of it, depicts a 
single medicine or an active ingredient. As the value of the 
part is the used quantity of the medicine or active ingredient. 
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The time elapsed from the dispersing of the medicament is 
updated in the second part of the matrix. The matrix may 
also indicate different medicaments given simultaneously. 
The components of the environmental vectorm represent the 
conditions in which the animal lives (e.g., temperature, 
humidity, light). The initial state vectory representing the 
same animal conveys the results obtained from the animal 
(e.g. temperature, movement, heart beat) at the time when 
the medication commenced, as divided into components. 
Conveying the latest results from the animal, there is also the 
present state vector. The goal is to discover a regular 
interdependency Z f(x,y,m) between the used medicaments 
and the effects they have produced, using a large sample. A 
self-organizing map, for instance, can be used for this 
purpose. In that case the medicine matrix is transformed into 
a vector by lines, and the environment, initial state and 
present state vectors are combined into one vector X=(x,y, 
m,Z) which is then inserted into a self-learning map. A 
typical map size is about 1000 elements. Vectors can be 
compared by using Suitable metrics, such as the square of the 
remainder of the components. After a sufficient number of 
cases, groups of variables begin to accumulate at certain 
points on the map. The map can be made partially two 
dimensional so that the dependence between medication and 
consequences may be observed visually as well. 
The best medicament or combination of medicaments for 

a certain condition can be found with the self-learning map 
as follows: Form a vector x consisting of just the initial state 
and environment vectors, y and m respectively. Choose the 
element on the map that is closest to this vector (in terms of 
the given metrics) and check the contents of the medicine 
vector X of that vector. The search can be restricted by, e.g., 
searching only for the medicaments whose effects have been 
the quickest. 
An additional goal can be to find an inverse function 

x=f(y,z) with which the necessary medical treatment could 
be found by analysing the animal’s present condition. A 
possible embodiment of this may be based on a counter 
propagating network, as described, for instance, in the article 
Hecht-Nielsen, R., "Counterpropagation networks'. Proc. of 
the Int. Conf. on Neural Networks, IEEE Press, June 1987, 
p. 19–32. The benefit of this kind of a network is rapid 
learning from the given sample. In the educational phase the 
matrix X, transformed into a vector, and the matrixes y, m 
and Z are inserted into the network. The network collects a 
representative sample of the inserted vectors into its adap 
tive table. In case the vectors are not sufficiently different 
from those already in the table, instead of creating a new 
vector the closest of the existing ones will be updated with 
the Suitable update function. During classification, the net 
work offers the vectorsy and Z, which are closest to the input 
X. In other words, when the used medication is described, the 
network produces the most likely development process of 
the animal's condition. The network is also capable of 
searching the inverse function; by inserting vectorsy, m and 
Z one gets the medical matrix X. 

Medical treatment can be made more effective by a more 
thorough analysis of the medicament's impact. This calls for 
a large global database. Different medicaments which are of 
about the same potency can be compared in more detail. 
Genetic algorithms, for example, enable controlled varia 
tions in medical treatment, which makes it possible to 
observe Small impact changes. By finding working medica 
ments with this method, medication can be optimized. 

Provided that environmental and feed information have 
been recorded in detail throughout the animal’s life span, the 
kind of a statistic analysis based on neural calculations as 
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8 
mentioned earlier can be carried out with respect to the 
quality of the beef cattle, too. More information about the 
effects of different treatments to the end products can thus 
also be obtained. 

The application of a system based on the invention in the 
processes of heat control and artificial insemination is 
described in the following: in FIG. 5 the functions between 
the different elements of the system are illustrated with 
underlined numbers. To monitor the animals heat with a 
pico level device, body temperature and movement are 
usually measured. The obtained information is received by 
the local level information system (phase 1). When the local 
system notices that the alarm limit(s) have been reached, it 
signals a heat alarm (phase 2) after which its terminal unit 
sends a request to the global system (phase 3). A network 
server 500 receives the request (phase 4) and calculates a 
statistic evaluation of the suitability of different semen types 
in each case (phase 5), based on the data transmitted with the 
request and possible pre-existing data concerning the animal 
saved in the server's own database. If essential data about 
the animal are continuously updated in the global server, it 
is enough to simply convey the animal's identifier in the 
request. Normally, however, the request includes informa 
tion about the animal and about the farmer's strategy deci 
S1O.S. 

Ample information regarding the suitability of different 
semen types for different breeds in different environments is 
gathered on the global level. This data, accompanied by that 
included in the request and the possible pre-existing files 
saved in the server, enable the preparation of a statistical 
analysis of the suitability of different breeding animals to 
each case. The results of the analysis can be either sent back 
to the local level (phase 6), so that the breeder can him/ 
herself decide the measures to pursue, or the server may 
automatically send a request order to the artificial insemi 
nator's server 510. In the latter case the breeder may be 
issued a notification of the order (phase 7). This can be done 
in a number of ways, for example, as an SMS. 
As the local system receives an analysis or a request, it 

may start to adjust the conditions of the animal’s Surround 
ings, e.g., temperature. With the terminal unit the breeder 
may also identify the animal in question before any distur 
bance in the cattle occurs. 

FIG. 6 exemplifies how a system based on the invention 
may be used by authorities for surveillance purposes. The 
local level terminal unit may be equipped with a radio 
network module 600 with a secret number. This module may 
use, for example, GSM technology. The local terminal also 
has a locating module 601 which controls that the device is 
not moved and which has a monitored connection with the 
terminal unit 200. The locating module can be located by a 
sealed attachment to either a certain place or to the locating 
system. The locating function may also be built into the 
radio network module 600. The authorities may run a local 
level check by sending an inquiry from their server to the 
locating module 601 via the radio network (phase 1). The 
locating module will then reply, indicating whether its 
location has changed (phase 2). At this point the authorities 
know that the terminal unit is at the farm and that the pico 
level devices are within a short range from it. If deemed 
necessary, they may also authenticate each pico device 
individually by sending an authentication request to the local 
level terminal unit (phase 3). The authentication of the pico 
level devices can be carried out from the local level terminal 
unit or directly from the “authority” server that is connected 
to the network. For this, known authentication protocols, 
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Such as those based on a one-way function, e.g., S/KEY, or 
two-factor authentication can be used. 

These measures, however, are only sufficient for the 
authentication of pico level devices. To be able to verify that 
there actually is an animal matching each device, the authen 
tication response sent by the pico device must confirm that 
the device has been attached to the animal at all times. For 
this one can use information received from the censors 
proving that each device is attached to a different animal, 
Such as temperature, for instance: the temperatures have to 
fall within a distribution that meets certain conditions. 
The short-range locating, as explained above, can be used 

to complement the locating of the local terminal unit: each 
pico level device can be located separately in order to make 
Sure that more than one devices are not attached to a single 
animal. This way all animals can be located at all times 
within, e.g., a local area network covering the entire farm. 
As said, the system can be used locally for other tasks than 

mere animal-specific Surveillance and measuring; local con 
ditions, such as temperature or light, can also be added to its 
coverage. 

Although the invention is here explained in relation to the 
examples illustrated by the provided figures, it is clear that 
its possible applications are not confined to these usage's 
only. Within the scope of its scientific idea it can find a host 
of applications. 
The invention claimed is: 
1. A system for Surveillance of animals, the system 

comprising 
identification and measuring elements having a short 

range transmitter-receiver (100) attached to the animals 
for identification checking and animal-specific measur 
ing, 

at least one local level information system (115) which is 
wirelessly connectable to the identification and mea 
Suring elements attached to a certain group of the 
animals in a certain local level and which is adapted to 
save results of the animal-specific measuring, 

a terminal unit (200) of a communications network situ 
ated in the certain local level information system, 
wherein the terminal unit (200) includes a locating 
function that is built into a locating module (600) or a 
radio network module (601), 

at the minimum, one higher level information system 
(130, 135) adapted to be in connection with a certain 
local level information system through the terminal unit 
(200) for receiving animal-specific data based on said 
results, 

at least one software application adapted to process the 
animal-specific data at a higher level information sys 
tem, said processing resulting in animal information 
which is sent to at least one other higher level system, 
and 

authentication elements (211, 226) arranged in the certain 
local information system for authenticating the identi 
fication and measuring elements, wherein each higher 
level information system, which has received the sent 
animal information, is able 

to verify the location of the terminal unit (200) by means 
of the locating function, 

to authenticate the identification and measuring elements, 
and after that 

to identify the animals, and 
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to control the animals and/or their environment on the 

basis of the animal information with which the animals 
have been identified. 

2. The system as in claim 1, the system further comprising 
several local level information systems, each of which being 
adjusted to collect the results of the animal-specific mea 
Suring. 

3. The system as in claim 2, wherein a radio network 
module (600) is connected to the terminal unit (200). 

4. The system as in claim 2, wherein the identification and 
measuring elements of different animals are adapted to 
communicate with one another wirelessly. 

5. The system as in claim 2, wherein the identification and 
measuring elements are fitted outside the animals. 

6. The system as in claim 5, wherein the identification and 
measuring elements feature dosing elements (236) for dis 
persing a predetermined dose into each animal. 

7. The system as in claim 2, wherein the identification and 
measuring elements are fitted inside the animals. 

8. The system as in claim 1, wherein the certain local level 
information system features a wireless local area network in 
which the identification and measuring elements (100) are 
nodes of the wireless local area network. 

9. The system as in claim 1, wherein the higher level 
information system is functionally connected to a self 
learning system (420). 

10. A method for Surveillance of animals, the method 
comprising the steps of 

identifying the animals carrying identification and mea 
Surement elements equipped with a short-range trans 
mitter-receiver (100), 

performing measurements concerning the animals con 
dition and 

saving results of the performed measurements into a 
certain local information system (115), 

gathering animal-specific data obtained from said results 
to at least one higher level information system (130, 
135) which is adapted to be connected to the certain 
local level system (115) through a terminal unit (200) 
of a communications network, the terminal unit (200) 
including a locating function that is built into a locating 
module (600) or a radio network module (601), 

producing animal information by means of at least one 
Software application which is adapted to read the 
animal-specific data gathered in the higher level system 
(130, 135), 

transmitting the animal information to another higher 
level information system and at said other higher level 
information system, 

verifying the location of the terminal unit (200) by means 
of the locating function, 

authenticating by means of authentication elements 
arranged in the local information system via the termi 
nal unit (200) the animals carrying the identification 
and measuring elements, and 

controlling said animals and/or their environment on the 
basis of the animal information with which the animals 
have been identified. 

11. The method as in claim 10, the method comprising the 
step of retrieving the animal information to the certain local 
level system (115). 

Smaxtec Exhibit 1006
Smaxtec, Inc. v. ST Reproductive Tech, LLC

Page 12 of 12


