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(57) ABSTRACT 
A highly automated non-con?ning system to continuously, 
or at selected time intervals identify, measure, monitor and 
manage the consumption behavior, substance intake, body 
Weight and groWth of individual animals in their usual 
production environment including range, pasture, feedlot, 
dairy and farm Without disruption to typical behaviors in 
order to determine, analyZe, model and predict a variety of 
conditions relating to animal health, productivity, ef?ciency 
and quality. A transmitter generally attached to the animal 
identi?es the individual animal by a unique individual code. 
AWeighing device measures animal Weight While an animal 
is consuming substances. An antenna receives the unique 
signal from the transmitter and a transmitting and receiving 
device sends acquired signals to a computer and receives 
instructions from a computer. A computer acquires signals 
and modi?cation factors incorporated in the computer gen 
erate an event or interval measurement of an animal’s 

Weight and gain, groWth rate and substance consumption, 
and the animal behavior affecting the measurement. Avisual 
identi?cation mechanism marks cattle that the computer 
system has determined require intervention. The system 
models and predicts animal health and groWth, performance, 
carcass characteristics, feed utilization, manure and methane 
output. 
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Fig. 2 
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ANIMAL MANAGEMENT SYSTEM 

FIELD OF THE INVENTION 

[0001] This invention relates to an animal identi?cation, 
measurement, monitoring and management system and a 
method of using the same in an animal production environ 
ment, more speci?cally, a system, Which is capable of being 
used With multiple transmitters to automatically and con 
tinuously monitor the consumption behavior of individual 
animals; determine substance intake, and measure body 
Weight and groWth in order to predict and determine a 
variety of conditions relating to health, performance, pro 
duction ef?ciency, quality and safety and moreover to visu 
ally mark an animal enabling intervention. 

BACKGROUND OF THE INVENTION 

[0002] Over the past forty years or so passive radio 
frequency identi?cation has been used to automatically 
identify objects. One example of a practical application of 
this technology has resulted in electronic identi?cation of 
individual animals. The basic elements of such systems 
include a reader/transmitter, an antenna and a transponder. 
The reader/transmitter sends an electromagnetic charge 
Wave through the antenna to the transponder, Which uses this 
energy to transmit a radio frequency signal back through the 
antenna to the reader/transmitter. Typically, the signal 
includes an identi?cation code unique to each transponder. 
In order to monitor the activities of large herds or con?ned 
groupings of animals, one must be able to monitor multiple 
transponders in a relatively small area. With currently avail 
able technology it is extremely dif?cult to read multiple 
transponders using one reader/transmitter. 

[0003] If each one of the multiple transponders uses the 
same frequency to transmit its unique identi?cation code 
back to the reader/transmitter, a single reader/transmitter is 
unable to readily decipher each individual identi?cation 
code. In order to make systems With multiple transponders 
operational, multiple reader/transmitters are required Which, 
in turn, render such systems costly, and Will also reduce the 
area in Which the transponders can be simultaneously read. 

[0004] Water accounts for 50-80% of an animal’s Weight 
and is involved in every physiological process. Feed intake 
is directly related to Water intake. Measuring Water con 
sumption behavior Will enable the delineation of the role of 
variability in Water intake in the etiology of metabolic 
disorders. Measuring Water intake Will provide the informa 
tion required to determine an individual animal’s feed intake 
and utiliZation of feed relative to ef?ciency, Weight gain and 
performance including beef production and milk output. It 
has been determined that behavioral changes precede meta 
bolic disease (SoWell et al., Basarab et al.). 

[0005] Determining the Weight of an animal at various 
groWth stages presently requires the directing of individual 
animals through a chute, stall, restraining gate, crush or 
squeeZe equipped With a Weighing device. Such practice is 
generally far more expensive than the potential ?nancial 
gain obtained by such measurement because the animals are 
often bruised and stressed by this procedure, Which may 
impact the feeding behavior and Weight of the animals. 
Chute processing may require up to three feedlot or farm 
personnel. Handling, sorting and croWding is a major stres 
sor in cattle. Excessive stress during handling loWers live 
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stock productivity. Cattle are often placed in a holding pen 
from Which they are pushed through WalkWays, often 
assisted by electric prods, before they are captured in the 
chute. Research has shoWn that cattle that become agitated 
in the squeeZe chute have signi?cantly loWer Weight gain 
and may be more susceptible to disease. The process of 
Weighing cattle itself causes shrink (Grandin et al.) Similar 
stress responses have been recorded in sWine Weighed in 
crates and stalls. 

[0006] Measuring body Weight While an animal is drinking 
has been demonstrated in other inventions (US. Pat. No. 
4,617,876 and US. Pat. No. 4,288,856). In these inventions, 
the animal must be con?ned to a stall physically separating 
the animal from its pen mates. Research has indicated that 
animals perform better in a group environment Where they 
can feed and drink side by side. To individually measure 
animals, these inventions require complex gate mechanisms 
ensuring that only one animal remains on the scale for a 
certain time. Large animal Weight platforms or scales are 
dif?cult to maintain due to excessive manure buildup. Rudi 
mentary partial body Weighing and measurement have been 
used to estimate Weight in situations Where full body Weight 
measurement devices are impractical. These systems include 
measuring body girth With a measuring tape and similar. 
These methods are typically rule of thumb and do not 
provide a level of commercially acceptable accuracy and/or 
practicality. Research in pigs has demonstrated that a front 
leg Weight can be collected While an animal is feeding 
provided one animal is restricted access to a Weight plat 
form. 

[0007] Some systems and/or methods have attempted to 
determine optimal slaughter point by forecasting end Weight 
from measurements taken on intake to a feedlot (US. Pat. 
No. 6,318,289). Often these predictive measurements suffer 
from inaccuracies due to subjective assessment on intake, 
actual performance in the feedyard differing from projected, 
and effect of sickness on Weight gain and performance. In 
the aforementioned patent, the inventor suggests that 
Weights can be taken With greater frequency than on arrival, 
but this is accomplished through a series of complicated and 
expensive gates, photosensors and scale placements. Ani 
mals are provided access to an individual scale stall through 
shuttle gates, and gate arms must block the animal into the 
scale stall before a Weight measurement can be acquired. 

[0008] Automatic monitoring in the feedyard Will keep 
operators continuously and accurately apprised of the health, 
gain ef?ciency and performance of each individual animal. 
The system enables the removal of non-performing animals 
early in the feeding process. This type of monitoring Will 
enable accurate tracking of cost of gain. The comprehensive 
audit trail created by the system gives food inspection 
agencies the ability to quickly Zero in during a period of 
disease outbreak and potentially prevents diseased animals 
from entering the food chain. 

SUMMARY OF THE INVENTION 

[0009] Wherefore, it is an object of the present invention 
to overcome the aforementioned problems and draWbacks 
associated With the prior art, it is further an objective to 
provide a highly automated, non-con?ned, management 
system and method to alloW continuous or time selected 
measurement of consumption behaviors, substance intake, 
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Weight and growth and the determination and monitoring of 
healthy and sick animals and their performance Without 
disruption of typical animal behaviors in their usual envi 
ronments Which includes on farm, in feedlot, in dairy and/or 
on pasture. 

[0010] A further object of the invention is to provide a 
transmission/receiving mechanism to facilitate transmission 
and receiving of data from the panel by means of Wireless 
RF technology. Such remote transmission minimiZes the 
amount of Wiring that is necessary for use in this system and 
avoids the need to have a plurality of Wires running from the 
remote data collection locations to a central monitoring 
location. The running of such Wires, especially in agricul 
tural environments, is costly and such Wires can also readily 
become damaged and/or disconnected. 

[0011] A further objective of the invention is to alloW one 
transmitter decoder to receive signals from a plurality of 
transmitters. 

[0012] A further objective of the invention is to assimilate 
data combining both data mining and data modeling tech 
niques. Data mining Will seek individual animal and group 
correlations betWeen large behavior, health, consumption 
and intake data sets the system acquires. Data modeling 
tools Will further analyZe observational and measured data 
using probability and What if simulation models to provide 
an improved predictive system. The outcome of this analysis 
Will be the determination of the best economic method or 
interval at Which to manage, treat and market animals thus 
providing the maXimum return on investment to the opera 
tor. 

BRIEF DESCRIPTION OF THE INVENTION 

[0013] The invention Will noW be described, by Way of 
eXample, With reference to the accompanying draWings in 
Which: 

[0014] FIG. 1 is a perspective vieW of the system Where 
one measurement unit identi?es, measures, monitors and 
visibly marks an animal in accordance With the teaching of 
the present invention; 

[0015] FIG. 1A is a perspective vieW of the system 
incorporating multiple measurement units; 

[0016] FIG. 2 is a diagrammatic schematic representation 
shoWing details of the various components comprising the 
system of the present invention; 

[0017] FIG. 3 is a How diagram for determining event 
de?nition and preliminary individual animal measurements; 
and 

[0018] FIG. 4 shoWs a How diagram for performing a 
level of statistical data and identifying statistical outliers. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0019] Turning noW to FIG. 1, a brief, general description 
concerning the various components of the present invention 
Will noW be brie?y discussed. By Way of a general descrip 
tion the present invention individually identi?es an animal 
by using a transmitter (2) generally attached to, injected, 
implanted or ingested by a particular animal Which identi?es 
the individual animal by a unique signal. This transmitter 
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may be of the type distributed by All?eX USA, manufactured 
by TIRIS, a business unit of TeXas Instruments. It is appre 
ciated that a transponder includes the function of a trans 
mitter and, therefore, may be interchangeable thereWith in 
the folloWing embodiments of the invention. 

[0020] The invention further comprises a non-con?ning 
measurement unit (1) by Which it is to be understood that an 
animal is not physically con?ned by the structure of the 
measurement unit The animal is free to come and go at 
its oWn Will With respect to interaction With the measure 
ment unit A panel (30) of the type manufactured by 
GroWSafe Systems Ltd., Airdrie, Alberta, Canada mounted 
to the measurement unit receives the unique animal identi 

?cation signal via an antenna (12) from the transmitter An electronic signal transmitting and receiving device 

enclosed in the panel (30) sends acquired signals to the 
remote computer (20) and receives instructions from a 
remote computer (20). The measurement unit (1) consists of 
a Weight platform (4) and load bars (19) Which measure 
partial body Weight of animals While they consume sub 
stances. The load bars (19) measure any Weight applied to 
the Weight platform The neck bars (6) and neck guides 
(17) position one animal on the Weight platform The 
neck bars (6) can be positioned in different bar positions (15) 
alloWing for different siZe animals. Due to the siZe of the 
Weight platform (4) and the alignment of the neck bars (6), 
the animal must place its front legs on the Weight platform 
(4) and insert its head through an opening betWeen the bars 
(6) to consume from the consumption location (10). This 
ensures that both front legs of the animal are on the Weight 
platform (4) and minimiZes the forces, Which can transfer to 
the load bars (19) When the animal comes in contact With the 
measurement unit Thus, only the vertical forces eXerted 
by the animal’s forelegs are being measured. With this type 
of measurement unit (1), the transmitter (2) located gener 
ally on the neck and head portion of the animal is then 
brought into close proXimity With the antenna (12), Which 
can be placed in the rim or outer frame of the measurement 
unit structure or incorporated into the neck bars 

[0021] An animal marking device (42) visibly marks ani 
mals requiring intervention by spraying a single color com 
bination of colors While the animal is consuming substances. 
This enables visible identi?cation and or sorting of animals 
in the production environment by behavior characteristics, 
group adaptation or lack thereof, Weight and groWth or lack 
thereof, or consumption patterns. This type of visual mark 
ing Will enable speci?c types of animals such as bullers or 
aggressive animals to be removed from the pen. 

[0022] Supporting brackets (11) attach the structure to a 
consumption location (10). The supporting brackets (11) 
include a location transmitter (38), Which is read by the 
panel (30) to con?rm the geographical location of the 
measurement unit The measurement unit (1) is also 
equipped With adjustable legs (16), Which can be raised or 
loWered. The Weight platform (4) is supported by load bars 
(19), and essentially also by the supporting brackets (11) and 
the adjustable legs (16). The Weight platform (4) is posi 
tioned substantially parallel but spaced betWeen about 1 to 
8 inches from the ground. The Weight platform (4) is 
suspended from the ground due to the tendency of animal 
manure and mud to build up in the vicinity of the apparatus. 
The free space beloW the Weight platform (4) and cantile 
vered nature of the Weight platform (4) permits cleaning of 
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the area around the Weight platform (4) to be undertaken 
With little obstruction. The measurement unit (1) is placed in 
front of the consumption location, (10) Which may be 
positioned along the existing fence line (8) and limits more 
than one animal consuming from one measurement unit (1) 
at one time. A solar panel (14) can be used to provide poWer 
to the system if a conventional poWer source is not available. 

[0023] Turning noW to FIG. 1A, the diagram further 
demonstrates hoW a plurality of individual measurement 
units (1) can be joined or bolted together to form an 
expanded measurement unit (3) capable of individually 
measuring one or several animals. This con?guration alloWs 
multiple animals to consume at the same time in production 
environment Without segregation or con?nement from their 
pen mates. Different feed yards typically have different 
Widths for either food or Water troughs herein referred to as 
consumption locations (10). The panel (30) mounted to the 
expanded measurement unit (3) consisting of a plurality of 
individual measurement units (1) can receive the unique 
signal from a plurality of antennas (12). An electronic signal 
transmitting and receiving device enclosed in the panel (30) 
sends acquired signals to a remote computer (20) and 
receives instructions from a remote computer (20). 

[0024] Just as in a single measurement unit (1), the neck 
bars (6) and neck guides (17) position one animal on the 
Weighing device An animal marking device (42) visibly 
marks animals by spraying a single or combination of colors 
While the animal is consuming substances. Supporting 
brackets (11) attach the structure to a consumption location 
(10). One of the supporting brackets (11) include a location 
transmitter (38) Which is read by the panel (30) to con?rm 
the geographical location of the measurement unit The 
measurement unit (1) is equipped With adjustable legs (16), 
Which can be raised or loWered. The Weight platform (4) is 
supported by load bars (19), the supporting brackets (11), 
and the adjustable legs (16). The expanding measurement 
unit (3) is placed in front of the consumption location (10), 

Which may be positioned along the existing fence line One solar panel (14) can be used to provide poWer to the 

system if a conventional poWer source is not available. The 
measurement unit (1) is semi-portable and can be lifted into 
the pen by the lug rings (9) and may be moved in the pen 
using a front-end loader or; if supplied With Wheels, Wheeled 
into the pen by an attached trailer. When an animal located 
Within his typical environment Wishes to begin a consump 
tion activity, the design of the measurement unit (1) posi 
tions him on the Weight platform (4) and the neck guides 
(17) ensure that the antenna (12) can read the transmitter 

[0025] Turning noW to FIG. 2, a further description of the 
related electronics and method of utiliZing the same is 
provided and, by Way of using an exemplary animal to 
describe the folloWing process, a further description of the 
related electronics and method of utiliZing the same is 
provided. The animal equipped With the transmitter (2) 
places his front tWo legs on the Weight platform (4) and his 
head through the neck bars (6) to begin consumption. 

[0026] The transmitter (2) signal received by the antenna 
(12) is relayed via the sWitching mechanism (23) to the 
signal to code translator (28). From the signal to code 
translator (28) the signal is noW translated into a unique 
code, Which becomes the system’s individual animal iden 
ti?cation number. The processor (22) sequences the sWitch 
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ing mechanisms (23). The unique code is then relayed to the 
transmitting and receiving device (34). 

[0027] The analog signal collected by the load bars (19) is 
translated into a digital signal by the conversion unit (40) 
and then relayed to the transmitting and receiving device 
(34). The transmitting and receiving device (34) transfers the 
data to the remote computer (20). 

[0028] Turning noW to FIG. 3, the animal Weight signal 
the computer (20) receives is ?ltered to determine if the 
calculated Weight Would be greater than 20 kg. The system 
continuously measures Weight signals measured by the load 
bars (FIG. 2-19), this determines changes in platform 
Weight due to ice, manure and other buildup. The system 
automatically retards and compensates for this buildup. If 
the signal’s calculated Weight is determined to be greater 
than 20 kg, the computer at Step 52 seeks a unique identi 
?cation code that Will identify the animal at the consumption 
location. When the unique identi?cation code is received the 
computer at Step 54 starts a time stamp to acquire data for 
the commenced consumption event. If the computer at Step 
52 does not identify a unique identi?cation code and Weight 
greater than 20 kg Would be calculated, the computer at Step 
52A triggers the marking mechanism and at Step 52B the 
animal is marked. In this manner, the computer Will identify 
and mark any animal that may have lost their transmitter. At 
Step 56 the signal continues to be received by the computer 
indicating that the consumption event continues. At Step 58 
if the computer does not receive a Weight signal for a period 
longer than a certain time period, usually a period of 60 
seconds the computer generates an event end time stamp. At 
Step 60 the computer determines the lapsed time of the 
event. At Step 62 the computer calculates a start Weight and 
an end Weight for the consumption period. The difference 
being these tWo measurements is the Weight recorded and a 
preliminary indicator of intake for the event. At Step 64 the 
computer modi?es the preliminary results by adjustment 
factors, Which include a conversion from the partial body 
Weight measurement to a full body Weight measurement. At 
Step 66 the computer stores unique information in individual 
animal ?les for further analysis. 

[0029] Turning noW to FIG. 4, the computer retrieves 
event information and assembles the data into an interval 
period. Samples may be segmented in 0 to 24:00 hour 
intervals. At Step 70 this period in the diagram is described 
as a 24:00 hour interval. 

[0030] Preliminary daily measurements for each indi 
vidual animal are calculated and then at Step 74 knoWn 
adjustment factors may be applied to enhance daily calcu 
lations. These adjustment factors may include compensation 
for environmental impact on both measurement equipment 
and animals such as temperature, humidity, rain snoW and 
extremes of any of these. Amount of mud in the pen may 
also be considered. At Step 76, the computer begins the 
statistical analysis on individual animal data. This includes 
linear regression of animal Weight from all data collected in 
the interval period and to date. This analysis enables indi 
vidual animal groWth to be graphically represented and 
further manipulated in the computer. At Step 78, the com 
puter determines the mean and standard deviation of indi 
vidual animal Weight, behavior and consumption intake 
from previous interval data and then compares this to an 
animal’s contemporaries. The any grouping relevant to 
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management. At Step 80, statistical outliers are determined 
from this process. At Step 80A, the system Will trigger the 
marking mechanism if an outlier has been identi?ed and, at 
Step 80B, the system Will mark the animal for intervention. 
Generally speaking a statistical outlier Will have demon 
strated or sustained certain norm deviant behavior, norm 
deviant gain or norm deviant substance intake for the entire 
interval or a set interval before the computer Will trigger the 
mechanism at Step 80A. At Step 82, the ?rst level statistical 
analysis is stored and Will provide the criteria for reports that 
may be generated by management Which include daily 
Weight, gain groWth, intake behavior and deviations from 
norm and or contemporary groupings. 

[0031] The system integrates groWth, nutrition, health, 
management and economics into testable models that enable 
management to perform best choice marketing and manage 
ment decision-making. The computer classi?es each animal 
into a speci?c state Which might include healthy, gaining, 
?nished and Within these, as in the case of disease, may be 
able to determine Whether an animal is in a state of sub 
clinical or clinical disease. Individual animals identi?ed as 
statistical outliers have been ?agged for intervention. These 
animals may have left a normal state such as healthy and/or 
performing or they may be transitioning into a bene?cial 
state such as market ready. The models attach costs to the 
different states and the instances at Which they appear, and 
thus provide management With the ability to determine or 
study the most economical path to treat, market or otherWise 
intervene. The computer uses probabilities to describe the 
chance that something moves from one state to another. On 
the basis of assumed probabilities the computer constructs a 
transition matrix that predicts or studies the likelihood and 
cost or bene?t of an animal transitioning from one state to 
another. Some of the states such as gaining or losing Weight 
can be readily observed in the data the system collects. Other 
states may be underlying and not readily observed. The 
system uses markov chain models, semi markov models, 
hidden markov models and other advanced data modeling 
tools to study the data the system acquires. With continued 
data acquisition the models seek the hidden or underlying 
states and adapts model parameters to respond to neWly 
acquired knoWledge. 

I/We claim: 
1. A highly automated system for managing individual 

animals in a production environment comprising: 

a transmitter attached, implanted or ingested on or by a 
particular animal Which identi?es the particular animal 
by a unique signal, a measurement unit positioned in 
front of a consumption location comprising: 

an antenna mounted to the unit that receives the unique 
signal from the transmitter; 

a Weighing device that measures partial body Weight of 
animals While they consume substances, 

an electronic signal transmitting and receiving device 
that acquires signals from the antenna and Weighing 
device to send acquired signals to a computer and 
receive instructions from a computer; 

an animal marking device that visually colors a par 
ticular animal While they consume substances, 
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a computer that acquires, assembles and analyZes data 
received from the measurement device and other 
sources and sends marking instructions to the measure 
ment unit. 

2. The system according to claim 1 comprising a plurality 
of measurement units in front of a single consumption 
location enabling: 

a plurality of transmitter signals from the plurality of 
antennas to be sent to one electronic signal transmitting 
and receiving device, 

a plurality of signals from a plurality of Weighing devices 
positioned in front of one consumption location to be 
sent to one electronic signal transmitting and receiving 
device, 

a plurality of measurement units to be poWered from one 
conventional or solar poWered source. 

3. The system as set forth in claim 1, Wherein multiple 
consumption locations are monitored and managed. 

4. The system as set forth in claim 1, Wherein the marking 
device can visually identify animals With at least one of a 
single, multiple colors and or an absence of color. 

5. The system as set forth in claim 1, Wherein the 
measurement unit incorporates neck guides that form an 
access port permitting solely the head of one animal to pass 
through the access port Which optimally positions the animal 
on the Weight platform and in the desired range of the 
antenna. 

6. The system as set forth in claim 1, Wherein an indi 
vidual animal is identi?ed and measured Without substan 
tially con?ning the animal from his pen mates. 

7. The system as set forth in claim 1, Wherein a transmit 
ting device is af?Xed to the consumption location to identify 
a geographical location of the measurement units. 

8. The system as set forth in claim 1, Wherein the 
measurement units are portable: 

enabling movement to alternative geographical locations, 

alloWing sharing of the units amongst locations, 

enabling maintenance of the measurement unit. 
9. The system as set forth in claim 1, Wherein the Weight 

platform is siZed to accommodate only the front legs of an 
animal. 

10. The system as set forth in claim 1 Whereby the Weight 
platform can easily be separated from the measurement unit 
to enable cleaning. 

11. The system as set forth in claim 1 further determining: 

Weight gain and groWth from partial Weight signals 
received, 

full body Weight from partial Weight signals received 
using a modi?cation factor, 

a more accurate modi?cation factor by associating Weight 
gathered by other Weight measurement devices. 

12. The system as set forth in claim 1, Wherein the 
measurement unit is supported by tWo legs and incorporates 
an adjusting mechanism to raise or loWer the unit in rela 
tionship to the mounting surface. 

13. The system as set forth in claim 1, Wherein the 
computer determines Whether an animal has lost a transmit 
ter or the transmitter has ceased to function. 
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14. The system as set forth in claim 1, wherein the 
computer determines an interval head count and inventory of 
all animals monitored by the system. 

15. The system as set forth in claim 1, Wherein the 
computer determines an animal’s gain and groWth at inter 
vals. 

16. The system as set forth in claim 1, Wherein the 
computer determines consumption intake by measuring the 
increase in Weight during an event in combination With 
duration of the event. 

17. The system as set forth in claim 1, Wherein the 
computer determines the state of an animal and its deviation 
or transition from this state. 
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18. The system as set forth in claim 1, Wherein animals 
may be sorted or segregated in the production environment 
based on its determined state. 

19. The system as set forth in claim 1, Wherein the 
computer determines and recommends When an animal 
should be marketed. 

20. The system as set forth in claim 1, Wherein the 
computer determines When an animal should be treated and 
Whether feed, feed additives, Water, minerals, groWth pro 
moting substances or supplements should be given. 


