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Description

[0001] The presentinvention relates to a system and a method for adjusting the dosage of one or more feed products
in a predetermined livestock feed recipe.

[0002] In particular, the present invention finds advantageous, but not exclusive application in the livestock sector for
adjusting a feed recipe, for animals, comprising a plurality of feed products so as to control, for example, the loading of
each of these feed products in a self-propelled unit, such as a mixer wagon or a chopper-mixer wagon for example, to
which the following description makes explicit reference, but without loss of generality.

[0003] The diet of livestock, of cattle for example, is normally specified by a specialist, typically a nutritionist. In detail,
the nutritionist identifies, through laboratory analysis, a set of information regarding the chemical components and
nutritional values, such as starch, proteins, dry substance etc., which characterize each feed product specified in the
animal’s diet and then determines, on the basis of the chemical components and nutritional values identified for each
feed product and on the basis of the nutritional requirements of the animals deriving from their physical and productive
conditions, the correct feed rations, in terms of the absolute weight of each feed product to be put in the feed diet.
[0004] At many livestock farms, the amount of each feed product and the preparation of the feed ration to be given to
each animal is carried out by means of mixer wagon, inside which the various feed products are loaded, by appropriate
subsystems provided on the mixer wagon or mechanical shovels or other loading systems mounted on motorized
vehicles, according to the respective target weights specified in feed diet prepared by the nutritionist.

[0005] State-of-the-art mixer wagons are equipped with a weighing system, which comprises one or more load cells
connected to the chassis and/or the bin of the mixer wagon to detect the weight of the feed products loaded in the bin
and an electronic control unit connected to the load cells to measure, moment by moment, the weight of the feed product
emptied by the mechanical shovel or whatever other loading system into the bin, so as to control that the weight of the
loaded feed product reaches the respective predetermined target weight.

[0006] In detail, the electronic control unit comprises a memory for storing at least one recipe of feed products to load
onto the mixer wagon, a processing and control module configured to control, on the basis of the recipe, the weight of
the feed products as they are loaded onto the mixer wagon and a display unit to inform an operator of the measured
weight, moment by moment, and of reaching the target weight in the feed recipe.

[0007] It often happens that the various feed products that form the recipe must be taken from different storage areas
or deposits subjected to prolonged weather exposure, which is known to alter the percentages of the chemical components
in feed products and, in consequence, significantly alter the nutritional value of feed products. Therefore, for the same
weight of feed products given to an animal, the nutritional values effectively given can vary significantly with respect to
those specified in the "theoretical" feed diet specified by the nutritionist.

[0008] Inconsequence, conditions of dietary imbalance can arise in the animal that can even harm the animal’s physical
conditions and that, in any case, can lead to a qualitative and quantitative deterioration of the products obtained from
the animal (milk, meat, etc.). Nutritionists know this risk very well and therefore tend to give a diet able to satisfy the
nutritional requirements of the animals even in the worst case by giving, in the majority of circumstances, a diet with an
excess of nutritional elements that increase feed costs more than is effectively necessary and also increase the levels
of nitrogen and phosphorus in the faeces.

[0009] It should be added that when an animal ingests an excessive quantity of proteins with respect to its needs,
through its digestive cycle, the animal transforms the excess proteins into nitrogenous compounds that are expelled in
the form of faeces: the resulting environmental impact is significant and obviously proportional to the number of animals
subjected to a feed diet with excess proteins.

[0010] In order to overcome the above-stated technical drawbacks, the applicant has invented a system for automat-
ically controlling the loading of feed products in a feed recipe into a self-propelled unit on the basis of the physicochemical
characteristics of each feed product.

[0011] For example, Italian invention patent applications No. BO2010A000237, BO2004A000160 and
BO2007A000461, filed by the applicant, describe a system comprising: a weighing device that measures the weight of
the feed products loaded on the self-propelled unit, a loading device that loads each feed product forming the feed recipe
from the related storage area onto the self-propelled unit, and a measuring unit that, for each feed product present in
the respective storage area, measures a plurality of chemical and/or physical parameters by means of a spectrometer
device or NIR apparatus configured to determine these chemical and/or physical parameters on the basis of the spec-
trophotometric response of the feed product in the so-called "near-infrared" (NIR) region.

[0012] In addition, the system provides for adjusting the target weights of the feed recipe based on the measured
chemical and/or physical parameters, and controls the weight of the feed products to be loaded, as they are loaded onto
feed product mixer unit, on the basis of the weight of the feed product detected by the weighing device and on the basis
of the adjusted feed recipe.

[0013] EP 2011 390 A1 discloses a system for controlling the loading of at least one food for animal use into one or
more self-propelled mixing units by means of a mechanical shovel, which is mounted to a motor vehicle for collecting
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the food and unloading the food into the self-propelled unit. The system includes a testing apparatus, which is mounted
to the shovel to determine a series of chemical-physical information related to the chemical components contained in
the food present in the shovel and a weighing apparatus, which is installed in the self-propelled unit to measure the
weight of the food contained in the self-propelled unit and is adapted to establish a wireless communication with the
testing apparatus to receive the chemical-physical information related to the components contained in said food.
[0014] Although the above-described system is extremely precise and efficient, the applicant has carried out an in-
depth study with the objective of identifying a solution that enables specifically achieving the objective of providing a
system configured to adjust the dosage of the feed products in the feed recipe based upon variations in the chemical
components of the feed products caused by exposure of the feed products to the weather, and that is devoid of the
spectrometer device in order to simplify the architecture of the system and so reduce its implementation costs.

[0015] According to the present invention, a system is provided to adjust a predetermined dosage of main livestock
feed products in a predetermined feed recipe, said feed recipe comprising one or more feed dosages, each of which is
indicative of a predetermined quantity/weight of a corresponding main feed product in said feed recipe, the system
comprising: memory means suitable for storing said predetermined feed recipe; meteorological monitoring means suitable
for determining one or more meteorological parameters in the storage areas of said main feed products; processing
means configured to: determine a first value that is indicative of the humidity in each said main feed product as a function
of the meteorological parameters associated with the related storage area, determine a differential value that is indicative
of the difference between the first value and a second value that is indicative of a reference humidity of said main feed
product, and adjust the feed dosage associated with each main feed product in said feed recipe on the basis of said
differential value of humidity in the main feed product.

[0016] Preferably, the meteorological monitoring means comprise temperature measuring means configured to meas-
ure the temperature in the storage area of said main feed product, and/or means configured to measure the air pressure
in the storage area of said main feed product, and/or atmospheric humidity measuring means operable to measure the
humidity in the storage area of said main feed product, and/or speed measuring means operable to measure the wind
speed in the storage area of said main feed product, and/or measuring means configured to measure the amount of
rain/snow in the storage area of said main feed product.

[0017] Preferably, the meteorological monitoring means are contained in atleast one meteorological monitoring station,
installed in the storage area of the main feed product.

[0018] Preferably, the meteorological monitoring means comprise a communication system, the processing means
being configured to provide the communication system with position data regarding the geographical position of the
storage area in which said main food product is placed, the system further comprising a remote meteorological analysis
unit configured to receive the position data from said communication system and to transmit the meteorological param-
eters based on the received environment data to said processing means, through said communication system.

[0019] Preferably, the processing means are configured to perform a statistical calculation that process a statistical
curve/trend of the experimentally measured humidity values of each main feed product which are experimentally meas-
ured during variation of meteorological parameters of the main feed product’s storage area, so as to be able to estimate
the humidity in each main feed productbased on the meteorological parameters detected by the meteorological monitoring
means.

[0020] Preferably, the processing means are configured to perform a statistical calculation algorithm that develops
the statistical trend of the variation in the experimentally measured weight/quantity of each main feed product as the
humidity in the main feed product’s storage area changes, so as to be able to determine the adjustments to make to the
predetermined dosage specified in the feed recipe.

[0021] Preferably, the system comprises NIR means configured to determine the spectrum of electromagnetic radiation
reflected and/or absorbed by each said main feed product, the processing means being configured to determine said
second value, which is indicative of reference humidity of said main feed product, on the basis of the radiation spectrum
detected by said NIR means and to store said reference humidity of said main feed product in said memory means.
[0022] Preferably, the processing means are configured to adjust feed recipe on the basis of the changes in each
determined dosage and store the adjusted feed recipe in the memory means.

[0023] Preferably, the system comprises loading means operable to load the feed product in a self-propelled unit and
weighing means configured to measure the weight of the main feed product loaded on the self-propelled unit, the
processing means being configured to control the loading means according to the weight of the main feed product loaded
and the dosage in the adjusted feed recipe.

[0024] Preferably, the processing means are configured to control, through said loading means, the weight of the feed
products to be loaded, as they are loaded on the self-propelled unit, on the basis of the measured weight and on the
basis of the adjusted feed recipe.

[0025] Preferably, the loading means and/or the weighing means are installed on the self-propelled unit.

[0026] Preferably, the loading means comprise a mechanical shovel, which is mounted on a motorized vehicle and
able to pick up and load the feed product on the self-propelled unit.
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[0027] Preferably, the weighing means are installed on the shovel.

[0028] Preferably, the system comprises electrical/electronic means suitable for adjusting an electrical quantity that
is indicative of a resistance/conductance/impedance that depends on the humidity of the feed product, the processing
means being configured to determine the humidity of the main feed product as a function of the electrical quantity.
[0029] Preferably, the electrical/electronic means are installed on said self-propelled unit.

[0030] Preferably, the electrical/electronic means are installed on the shovel.

[0031] Preferably, the electrical/electronic means are installed in the storage area in contact with the feed product.
[0032] Accordingtothe presentinvention, a method is also provided to adjust a predetermined dosage of main livestock
feed products in a predetermined feed recipe, said feed recipe comprising one or more feed dosages, each of which is
indicative of a predetermined amount/weight of a corresponding main feed product in said feed recipe, the method
comprising the following steps of: storing said predetermined feed recipe in the memory means, determining one or
more meteorological parameters in the storage areas of said main feed products, determining a first value that is indicative
of the humidity in each said main feed product as a function of the meteorological parameters associated with the related
storage area, determining a differential value that is indicative of the difference between the first value and a second
value that is indicative of a reference humidity of said main feed product, and adjusting the feed dosage associated with
each main feed product in said feed recipe on the basis of said differential value of humidity in the main feed product.
[0033] Preferably, the method comprises the step of determining the meteorological parameters through measuring
means comprising: temperature measuring means configured to measure the temperature in the environment in which
said main food product is placed, and/or means for measuring the air pressure in the environment in which said main
food product is placed, and/or atmospheric humidity measuring means configured to measure the humidity in the envi-
ronment in which said main food product is placed, and/or speed measuring means configured to measure the wind
speed in the environment in which said main food product is placed, and/or measuring means configured to measure
the amount of rain/snow in the environment in which said main food product is placed.

[0034] Preferably, the method comprises the step of performing a statistical calculation algorithm that process the
statistical trend of the experimentally measured humidity values of each main feed product which are experimentally
measured during variation of meteorological parameters of the main feed product’s storage area, so as to be able to
determine the changes to make to the predetermined dosage specified in the livestock feed recipe.

[0035] Preferably, the method comprises the step of implementing a statistical calculation algorithm that develops a
statistical trend of the experimentally measured humidity values of each main feed product as the meteorological pa-
rameters of the main feed product’s storage area change, so as to be able to estimate the humidity in each main feed
product on the basis of the meteorological parameters detected by the meteorological monitoring means.

[0036] Preferably, the method comprises the step of determining the spectrum of electromagnetic radiation reflected
and/or absorbed by each said main feed product, determining said second value that is indicative of a reference humidity
of said main feed product on the basis of the radiation spectrum and storing said reference humidity of said main feed
product in said memory means.

[0037] Preferably, the method comprises the steps of loading the feed product on a self-propelled unit, measuring the
weight of the main feed product loaded on the self-propelled unit and controlling the loading of the feed product as a
function of the weight of the loaded main feed product and the dosage in the modified feed recipe.

[0038] The present invention will now be described with reference to the attached drawings, which illustrate a non-
limitative embodiment, where:

- Figure 1 schematically shows a system for adjusting the dosage of one or more feed products specified in a prede-
termined livestock feed recipe according to the principles of the present invention;
- Figures 2 and 3 both show tables containing sample values calculated by means of the system shown in Figure 1.

[0039] Withreference to Figure 1, reference numeral 1 indicates a system, in its entirety, for adjusting a predetermined
dosage of main livestock feed products in a predetermined feed recipe.

[0040] The feed recipe comprises one or more feed dosages, each of which is indicative of a target quantity/weight
for a corresponding main feed product. In other words, in the following, feed dosage will be intended as a value indicative
of the target weight/quantity of the main feed product, or the target weight/quantity percentage of the main feed product
with respect to the overall weight of the final feed product, or rather of the feed product recipe comprising all of the feed
products specified in the feed recipe.

[0041] In greater detail, the feed recipe comprises a list of the feed products to be loaded on a self-propelled unit 2
(shown in Figure 2) and, for each feed product, a respective target weight to be reached by loading the main feed product
on the self-propelled unit 2. The list of feed products in the recipe comprises, for example, one or more of the following
feed products: corn silage, hay, high moisture corn, alfalfa hay, grass silage, soybean flour, etc. The chemical and/or
physical parameters for each feed product include the percentage of water in the feed product. The step of adjusting
the feed recipe based on the measured values of the chemical and/or physical parameters corrects the target weight of
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each feed product as a function of the respective measured water percentage value, henceforth indicated as "humidity".
[0042] With reference to Figure 1, the self-propelled unit 2 comprise a mixer wagon, or a chopper-mixer wagon, or
any other type of wagon for collecting similar livestock feed products. The loading of each feed product on the self-
propelled unit can be performed by a loading unit 3, for example a harvester/loader cutter or similar equipment installed
directly on the self-propelled unit.

[0043] Accordingtoadifferentembodiment,theloadingunit3 comprises a mechanical shovel 4 mounted on a motorized
vehicle 5, for example a tractor.

[0044] In the example shown in Figure 1, the system 1 comprises a memory device 6 containing at least one prede-
termined feed recipe, i.e. having a respective predetermined dosage for each main feed product.

[0045] The system 1also comprises a meteorological monitoring system 7 able to determine one or more meteorological
parameters in the storage areas 8 of the main feed products.

[0046] Thesystem 1 alsocomprises a processing unit9, for example a computer or microprocessor, which is configured
to: determine a first value that is indicative of the humidity in each main feed product as a function of the meteorological
parameters associated with the related storage area 8, determine a differential value of humidity that is indicative of the
difference between the first value determined by the previous calculation and a second value that is indicative of the
reference humidity associated with the main feed product, and adjust the feed dosage associated with each main feed
product specified in the feed recipe on the basis of the differential value of humidity in the same main feed product.
[0047] According to a preferred embodiment, the meteorological monitoring system 7 comprises: a temperature meas-
urement device 10 configured to measure the temperature in the storage area 8 of each main feed product, and/or an
air pressure measurement device 11 configured to measure the air pressure in the storage area 8 of each main feed
product, and/or an atmospheric humidity measuring device 12 configured to measure the humidity in the storage area
8 of each main feed product, and/or a speed measurement device 13 configured to measure the speed of the wind in
the storage area 8 of each main feed product, and/or a measurement device 14 configured to measure the amount of
rain/snow in the storage area of each main feed product.

[0048] Preferably, the temperature measurement device 10, and/or the air pressure measurement device 11, and/or
the atmospheric humidity measuring device 12, and/or the wind speed measurement device 13, and/or the rain/snow
measurement device 14 can be comprised in one or more meteorological monitoring stations 15, each of which is
installed in a storage area 8 of a main feed product.

[0049] The meteorological parameters determined by the meteorological monitoring station 15, namely temperature,
pressure, humidity, wind speed and the amount of rain/snow measured in the storage area 8, may be communicated to
the processing unit 9 by means of a communication system 16, such as a telephone network, or the Internet, or a wireless
communication system or any other similarly known communication system.

[0050] Accordingto adifferent possible embodiment, the meteorological parameters associated with the storage areas
8 of the feed products can be provided to the processing unit 9 by means of a meteorological monitoring system 7
comprising a remote meteorological analysis unit 18 hosting an Internet site for meteorological monitoring services. For
example, the remote meteorological analysis unit 18 could be capable of cooperating with a satellite system (not shown)
in a known manner to monitor the weather conditions in different geographical areas and process them to provide the
meteorological parameters.

[0051] According to one possible embodiment, the meteorological monitoring system 7 is configured to store the
meteorological parameters measured over a certain time interval, for example a predetermined number of days, so as
to provide them to the processing unit 9 at each time interval. In other words, the meteorological data supplied to the
processing unit 9 have alog of the weather conditions for "n" days before (amount of rain/snow, temperature and pressure).
[0052] The system 1 may also comprise a localization system 20, for example GPS modules installed in the storage
areas 8 of the feed products to determine the positions of the latter, while the processing unit 9 handles transmitting,
via the communication system 16, a request containing the geographical position of each storage area 8 to the remote
meteorological analysis unit 18, so as to receive the meteorological parameters from the latter. According to one possible
embodiment, the positions of the storage areas 8 may be stored in the memory device 6 and, consequently, in this case
the system 1 does not have a localization system 20.

[0053] Instead, with regard to the reference humidity associated with the main feed product, this may correspond to
a set or estimated or measured value stored in the memory device 6, at a time t0 prior to time t1 when the humidity of
the feed product as a function of the meteorological parameters associated with the storage area is determined.
[0054] In particular, at time t0, the reference humidity can be stored in the memory device 6 by the user, through a
user interface 21, on the basis of previously calculated laboratory data.

[0055] According to a different possible embodiment, at time t0, the reference humidity can be stored in the memory
device 6 by the processing unit 9, on the basis of a direct measurement carried out by means of a NIR spectrometer
device 22. For this purpose, the processing unit 9 can be configured to cooperate with the NIR spectrometer device 22
to receive values from the latter indicative of the spectrum of electromagnetic radiation reflected and/or absorbed by
said main feed product, so as to determine the humidity of the main feed product as a function of the measured radiation
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spectrum.

[0056] According to a different possible embodiment, at time t0, the processing unit 9 can estimate the reference
humidity as a function of the meteorological parameters associated with the storage area 8 of the main feed product. In
other words, the reference humidity can be estimated indirectly by the processing unit 9 on the basis of the meteorological
parameters detected in the storage area 8 at time t0.

[0057] According to a different embodiment, at time t0, the processing unit 9 may estimate the reference humidity on
the basis of the humidity measured in each main feed product by means of the humidity sensors 24. For this purpose,
the humidity sensors 24 may be of the inductive and/or capacitive and/or resistive type and may be installed, for example,
in the storage area 8 and/or in the bin of the self-propelled unit and/or on the shovel 3. The humidity sensors 24 are
configured to adjust an electrical quantity that is indicative of a resistance/conductance/impedance that depends on the
humidity of said feed product.

[0058] With reference to Figure 1, the processing unit 9 is further configured to perform a first algorithm to calculate
the humidity in the feed products based on the meteorological parameters. When implemented by the processing unit
9, the statistical calculation algorithm is able to develop statistical curves or trends of the experimentally measured
humidity values of each said main feed product as one or more meteorological parameters of the main feed product’s
storage area change, so as to be able to estimate the humidity in each main feed product on the basis of the meteorological
parameters detected by the meteorological monitoring system 15. Preferably, the processing unit calculates the per-
centage of humidity absorbed by the recipe ingredient (feed product) on the basis of a series of input data: reference
conditions at time t0, weather conditions (rainfall, temperature, pressure, etc.) between time t0 and a subsequent time
t1, the type of feed product (physicochemical characteristics) and the previously loaded feed products in the recipe.
[0059] The processing unit 9 is further configured to implement a second calculation algorithm that determines the
correction to be made to the target dosage, namely the target weight of each main feed product, as a function of the
determined humidity differential.

[0060] Accordingtooneembodiment, the second algorithm calculates the correct weight as a function of the percentage
of humidity absorbed by the material, based on the target weight provided by the recipe. The percentage of humidity
absorbed by the material may be defined on a statistical basis. The system calculates the weight correction to be made
for loads following the first one (material less exposed to the weather) according to the size of the storage area (material
deposit). For example, a simulation of rainfall on a defined quantity of feed product and measurement of the amount of
water absorbed could be provided. The percentage of absorbed water can be determined on the basis of predetermined
conditions, such as, for example, the type material, initial humidity of the feed product, temperature, compactness of the
feed product etc.

[0061] The processing unit 9 may be configured to adjust the target dosages/weights of the feed products in the feed
recipe on the basis of the determined variations and store the adjusted feed recipe in the memory device 6.

[0062] The processing unit 9 can be configured to display the adjusted target weight for the user by means of the user
interface 21.

[0063] With reference to Figure 2, in addition to being provided with the loading unit 3, the system also comprises a
weighing system 23 configured to measure the weight of the main feed product loaded on the self-propelled unit 2.
[0064] Preferably, the weighing system 23 may comprise, for example, one or more load cells connected to chassis
and/or the bin of the mixer wagon to detect the weight of the feed products loaded in the bin of the self-propelled unit 2.
[0065] According to a different embodiment, in which the loading unit 3 corresponds to a shovel, the weighing system
23 is installed directly on the shovel.

[0066] The processing unit 9 can also be configured to measure, moment by moment and by means of the weighing
system 23, the weight of the main feed product loaded, or rather present on the self-propelled unit 2, and automatically
control the loading unit 3, through known electromechanical actuation devices (not shown), based on the difference
between the measured weight and the target weight of the main feed product in the modified feed recipe.

[0067] With reference to Figure 1, the user interface 21 is configured to enable the user to provide the processing unit
with dimensional data that is indicative of the overall dimensions of each storage area of the main feed product. In
particular, the dimensional data may include partial dimensions of the storage area indicative of the portion of the area
in which the main feed product is not covered, i.e. completely exposed to the weather.

[0068] The processing unit 9 may be configured to estimate the humidity of the main feed product as a function of the
meteorological parameters and the dimensional data of the storage area 8.

[0069] According to a different embodiment, the processing unit 9 may be configured to estimate the humidity of the
main feed product as a function of the meteorological parameters, and/or the dimensional data of the storage area 8,
and/or the physicochemical parameters of the feed product, and/or the parameters associated with the method of storage
of the feed product in the storage area.

[0070] According to one possible embodiment, the processing unit 9 may be conveniently configured to perform a
correction of the target weight of each feed product to be loaded, as specified in the feed recipe, according to a first
operational correction strategy indicated in Figures 2 and 3 as "ingredient-level modulation", which is essentially based
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on the variation in the dry substance present in each feed product of the recipe.
[0071] It should be specified that the "dry substance" of a livestock feed product is intended as the net weight of the
feed product in the absence of water/humidity and may be calculated by means of the following relation:

a) Ps = P, (100 — Um%)/100 = P* S,%/100

where P is the overall weight of the feed product, Um% is the percentage of humidity in the feed product, Sy, % is the
percentage of dry substance present in the feed product and Py is the weight of dry substance.

[0072] When ingredient-level modulation is performed, the processing unit 9 performs the following operations for
each feed product:

- determining, at time t1, after reference time t0, a first value that is indicative of the humidity in the main feed product
as a function of the meteorological parameters associated with the related storage area;

- calculating the dry substance percentage S, %(t1) of the main feed product as a function of the humidity; and

- calculating the new target weight Pobj(t1) of the feed product (the j'th one for example) through the following relation:

b) Pobj(tl) = (100*P¢i(t0))/Se%(tl).

where Pg(t0) is the weight of dry substance at time t0.

[0073] The processing unit 9 may be conveniently configured to display the target weight Pobj(t1) recalculated at time
t1, via the user interface 21, or to control, moment by moment, the loading unit 3 on the basis of the weight measured
by the weighing system 23, so as to load a quantity of feed product equal to the target weight Pobj(t1) onto the self-
propelled unit.

[0074] Figure 2 shows a possible calculation example in which the feed recipe comprises three feed products C1, C2
and C3 that, at time t0, have a dry substance percentage (indicated by Sy, % (t 0)) of 50% each, target weights (indicated
by Pobj(t0)) of 100, 200 and 300 respectively, and a target dry substance weight (indicated by PS¢ (t0)) of
PS¢ (t0)=(Pobj(t0)*S, %(t0))/100, equal to 50, 100 and 150 respectively.

[0075] With reference to Figure 3, it is assumed that at time t1, the dry substance percentage S ;%(t1) is 60% for
each one of the feed products.

[0076] In this case, the processing unit updates the target weight Pobj(t1) of each feed product C1, C2 and C3 by
means of above-described relation a), thereby determining the values 83.3, 166.7 and 250.

[0077] According to one possible embodiment, the processing unit 9 may be conveniently configured to perform
correction of the target weight of each feed product to be loaded, as specified in the feed recipe, according to a second
operational correction strategy indicated in Figure 3 as "recipe-level modulation".

[0078] When recipe-level modulation is performed, the processing unit performs the following operations:

- determining, at time ti, after reference time t0, a first value that is indicative of the humidity in the main feed product
as a function of the meteorological parameters associated with the related storage area;

- calculating the dry substance percentage S, %(ti) of each of the j-1 feed products loaded as a function of the
measured humidity and the weight Pei of each feed product; and

- calculating the effective weight of dry substance PSg(ti) in the feed product (for example, the j'th one) through the
following relation:

c) PSsej-1(ti) = (Pej(ti)*Ssej_l%(ti))/_lOO.

[0079] Assuming that the feed product to be loaded corresponds to the j'th one, the processing unit 9 provides for:

- calculating the total weight of the dry substance expected at time t0:
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d) PT(10)= " PSsei(0)

- adding the weights PSg(ti) of the dry substance of the j-1 feed products loaded at time ti:

. i=j-1 o
e) PT = Zi:l PSsei(ti)
- calculating the target weight of the j'th feed product through the following relation:

£) Pobj=((PT(t0)-PT,_)*100)/ Ssej %(ti)

[0080] The processing unit 9 may be configured to display the target weight Pobij(ti) recalculated at time t1, via the
user interface 21, or to control, moment by moment, the loading unit 3 on the basis of the weight measured by weighing
system 23, so as to load a quantity of feed on the self-propelled unit 2 product equal to the target weight Pobj(t1).

[0081] With reference to the example shown in Figures 2 and 3, it is assumed that the dry substance percentages
Sse% (t1) and S %(t1°) of the feed products C1 and C2 loaded at times t1 and t1” are both 60% rather than 50% as

instead determined at time t0 and that the weight of ingredients C1 and C2 measured at times t1 and t1’ are PC1(t1)=100
and PC2(t1°)=180 respectively. In consequence, the weight of dry substance loaded for C1 and C2 is 60 and 108. In
this case, the processing unit checks that the total weight of the dry substance expected at time t0 is

PT(tO):Z::_IPSsei(tO) =300 and that the total weight of dry substance loaded is equal to

PT, =Y " PSsei(ti)=168. .

[0082] The processing unit 9 calculates the target weight of ingredient C3 by applying relation f):
PobjC3=(300-168)*100/60=220.

[0083] The method for adjusting a predetermined dosage of main livestock feed products in a predetermined feed
recipe embodied according to the present invention essentially provides for: storing the predetermined feed recipe in
the memory device 6; determining one or more meteorological parameters in the storage areas 8 of the main feed
products, determining a first value that is indicative of the humidity in each main feed product as a function of the
meteorological parameters associated with the related storage area, determining a differential value that is indicative of
the difference between the first value and a second value that is indicative of a reference humidity of said main feed
product, and adjusting the feed dosage associated with each main feed product specified in the feed recipe on the basis
of the differential value of humidity in the same main feed product.

[0084] The above-described system is extremely advantageous as it is able to adjust the dosage of the feed products
in the feed recipe based on variations in the chemical components of the feed products caused by exposure of the feed
products to the weather, without the need to use a spectrometer device, therefore simplifying its architecture and reducing
implementation costs.

[0085] The systemis also very quick: the calculation is actually performed in real time, without waiting for NIR analysis.
[0086] Finally, the system conveniently performs indirect and non-intrusive humidity analysis and does not require
mechanical parts of the machines to be modified for the loader/mixer, as is instead required for the installation of NIR
systems on the loading wagon/shovel.

[0087] Inconclusion,itis understood that changes and modifications may be made to the system and method described
and illustrated herein without however leaving the scope of protection of the present invention.
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Claims

A system (1) configured to adjust a predetermined dosage of main livestock feed products in a predetermined feed
recipe; said feed recipe comprising one or more feed dosages, each of which is indicative of a predetermined
amount/weight of a corresponding main feed product in said feed recipe;

said system (1) comprises:

memory means (6) configured to store said predetermined feed recipe;
the system being characterized in comprising: meteorological monitoring means (7) configured to determine
one or more meteorological parameters in the storage areas (8) of said main feed products; and

processing means (9) configured to:

- determine a first value that is indicative of the humidity in each said main feed product as a function
of the meteorological parameters associated with the related storage area;

- determine a differential value that is indicative of the difference between the first value and a second
value, that is indicative of a reference humidity of said main feed product;

- adjust the feed dosage associated with each main feed product in said feed recipe based on said
differential value of humidity in the main feed product.

The system according to claim 1, wherein said meteorological monitoring means (7) comprise: temperature meas-
uring means (10) configured to measure the temperature in the storage area (8) of said main feed product, and/or
means configured to measure the air pressure in the storage area (8) of said main feed product, and/or atmospheric
humidity measuring means (12) configured to measure the humidity in the storage area (8) of said main feed product,
and/or speed measuring means (13) configured to measure the wind speed in the storage area (8) of said main
feed product, and/or measuring means (14) configured to measure the amount of rain/snow in the storage area (8)
of said main feed product.

The system according to claim 2, wherein said meteorological monitoring means (7) are contained in at least one
meteorological monitoring station (15) installed in the storage area (8) of said main feed product.

The system according to claim 1, wherein said meteorological monitoring means (7) comprise a communication
system (16), said processing means (9) being configured to provide said communication system with position data
regarding the geographical position of the storage area (8) in which said main food product is placed, the system
(1) further comprising a remote meteorological analysis unit (18) configured to receive the position data from said
communication system (16) and to transmit the meteorological parameters based on the received environment data
to said processing means (9), through said communication system (16).

The system according to any of the preceding claims comprising NIR means configured to determine the spectrum
of electromagnetic radiation reflected and/or absorbed by each said main feed product,
said processing means being configured to:

- determine said second value that is indicative of a reference humidity of said main feed product, on the basis
of the radiation spectrum detected by said NIR means; and
- store said reference humidity of said main feed product in said memory means.

The system according to any of the preceding claims, comprising loading means (3) configured to load each said
main feed product in a self-propelled unit (2) and weighing means (23) configured to measure the effective weight
of the main feed product that is found to be already loaded in said self-propelled unit (2), said processing means
(9) being configured to control the loading means (3) as a function of the effective weight of the loaded main food
product and based on the dosage of the feed product in said modified feed recipe.

The system according to claim 6, wherein said processing means (9) are configured so that at a second time (t1),
following a first reference time (t0), they perform the steps of:

- determining a first value that is indicative of the humidity in the main feed product as a function of the mete-
orological parameters associated with the related storage area;
- calculating the dry substance percentage (Sq.%(t1)) of the main feed product as a function of the humidity;
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- calculating a correct target weight (Pobj(t1)) of the feed product through the following relation:

b)

Pobj(t1) = ((100*Pg;(0))/Sse%(t1);

where Pobj(t1)] is the weight of dry substance in the feed product at time (t1), while S, %(t1) is the dry substance
percentage in the feed product at the second time; Pg(t0) is the weight of dry substance at time t0.

8. The system according to claim 6, wherein said processing means (9) are configured such that at a second time (1),
following a first reference time (t0), they perform the following operations:

- determining a first value that is indicative of the humidity in the main feed product as a function of the mete-
orological parameters associated with the related storage area;

- calculating the dry substance percentage (Sg.%(t1)) of each of the j-1 feed products loaded as a function of
the measured humidity and the weight (Pei) of each feed product;

- calculating the effective weight of dry substance (PSg.(t1)) in the feed product through the following relation:

©)

PSsej-1(ti) = (Pej-1(ti)*Seqj1 %o(1i))/ 100,
- calculating the total weight of dry substance of the first j feed products of the recipe provided for first time (t0):

d)
i=j .
PT(10)=) _ PSsei(10)
- adding the weights (PSg(t1)) of dry substance in the j-1 feed products loaded before the j'th feed product

through the following relation:

e)
- i=j-1 N crps
PT,_ =Y~ PSsei(ti)
- calculating the target weight of the j'th feed product through the following relation: f)

Pobj = ((PT(t0)— PT,_,)*100)/ Ssej %(1i)

9. Thesystem according to any of the preceding claims, comprising interface means (21) through which a user provides
dimensional data indicative of the overall dimensions of said storage area (8) of a said main feed product and/or
partial dimensions of the uncovered/covered storage area,
said processing means (9) being configured to:

- determine the humidity in each said main feed product as a function of the meteorological parameters associated
with the related storage area;

- carry out a correction on said humidity, on the basis of the dimensional data;

- adjust the feed dosage associated with each main feed product in said feed recipe on the basis of the correct
humidity.

10
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10. A method for adjusting a predetermined dosage of main livestock feed products in a predetermined feed recipe,

said feed recipe comprising one or more feed dosages, each of which is indicative of a predetermined amount/weight
of a corresponding main feed product in said feed recipe,

said method comprises the step of storing said predetermined feed recipe in the memory means (6),

the method being characterized in that it comprises the following steps:

- determining one or more meteorological parameters in the storage areas (8) of said main feed products;

- determining a first value that is indicative of the humidity in each said main feed product as a function of the
meteorological parameters associated with the related storage area;

- detennining a differential value that is indicative of the difference between the first value and a second value
that is indicative of a reference humidity of said main feed product;

- adjusting the feed dosage associated with each main feed product in said feed recipe on the basis of said
differential value of humidity in the main feed product.

Patentanspriiche

1.

System (1) konfiguriert, um eine vorgegebene Dosierung von Haupttierbestandsfuttermittelprodukten in einem vor-
gegebenen Futtermittelrezept einzustellen; das Futtermittelrezept umfasst eine oder mehrere Futtermitteldosierung,
von denen jede eine vorgegebene Anzahl/Gewicht eines entsprechenden Hauptfuttermittelprodukts in dem Futter-
mittelrezept angibt;

das System (1) umfasst:

Speichermittel (6), die konfiguriert sind, das vorgegebene Futtermittelrezept zu speichern;

das System ist gekennzeichnet durch:

meteorologische Uberwachungsmittel (7), konfiguriert, eine oder mehrere meteorologische Parameter in La-
gerbereichen (8) der Hauptfuttermittelprodukte zu bestimmen; und

Verarbeitungsmittel (9), die konfiguriert sind zum:

- Bestimmen eines ersten Wertes, der die Feuchtigkeit in dem Hauptfuttermittelprodukt als Funktion der
meteorologischen Parameter angibt, die mit dem betreffenden Lagerbereich zusammenhéngt;

- Bestimmen eines Differenzwertes, der die Differenz zwischen dem ersten Wert und einem zweiten Wert
angibt, der eine Referenzfeuchtigkeit des Hauptfuttermittelprodukts angibt;

- Einstellen der Futtermitteldosierung, die mit jedem Hauptfuttermittelprodukt in dem Futtermittelrezept
zusammenhangt, basierend auf dem Differenzwert der Feuchtigkeit in dem Hauptfuttermittelprodukt.

System nach Anspruch 1, wobei die meteorologischen Uberwachungsmittel (7) umfassen: Temperaturmessmittel
(10), die konfiguriert sind, die Temperatur in den Lagerbereichen (8) des Hauptfuttermittelprodukts zu messen,
und/oder Mittel, die konfiguriert sind, den Luftdruck in den Lagerbereichen (8) des Hauptfuttermittelprodukts zu
messen, und/oder Luftfeuchtigkeitsmessmittel (12), die konfiguriert sind, die Feuchtigkeit in den Lagerbereichen (8)
des Hauptfuttermittelprodukts zu messen, und/oder Geschwindigkeitsmessmittel (13), die konfiguriert sind, die Wind-
geschwindigkeit in den Lagerbereichen (8) des Hauptfuttermittelprodukts zu messen, und/oder Messmittel (14), die
konfiguriert sind, die Menge an Regen/Schnee in den Lagerbereichen (8) des Hauptfuttermittelprodukts zu messen.

System nach Anspruch 2, wobei die meteorologischen Uberwachungsmittel (7) in mindestens einer meteorologi-
schen Uberwachungsstation (15) enthalten sind, die in dem Lagerbereich (8) des Hauptfuttermittelprodukts ange-
ordnet sind.

System nach Anspruch 1, wobei die meteorologischen Uberwachungsmittel (7) ein Kommunikationssystem (16)
aufweisen, die Verarbeitungsmittel (9) konfiguriert sind, das Kommunikationssystem mit Ortsdaten bezlglich des
geografischen Orts des Lagerbereichs (8) zu versorgen, in dem das Hauptfutterprodukt untergebracht ist, das
System (1) weist ferner eine entfernt angeordnete meteorologische Analyseeinheit (18) auf, die konfiguriert ist, die
Ortsdaten von dem Kommunikationssystem (16) zu empfangen und die meteorologischen Parameter basierend
auf den empfangenen Umgebungsdaten an die Verarbeitungsmittel (9) mittels des Kommunikationssystems (16)
zu Ubertragen.

System nach einen der vorstehenden Anspriiche mit NIR-Mitteln, die konfiguriert sind, das Spektrum von elektro-
magnetischer Strahlung zu bestimmen, die von jedem Hauptfuttermittelprodukt reflektiert und/oder absorbiert wird,
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die Verarbeitungsmittel sind konfiguriert zum:

- Bestimmen des zweiten Wertes, der eine Referenzfeuchtigkeit des Hauptfuttermittelprodukts auf der Basis
von dem von den NIR-Mitteln detektierten Strahlungsspektrum angibt; und
- Speichern der Referenzfeuchtigkeit des Hauptfuttermittelprodukts in den Speichermitteln.

System nach einem der vorstehenden Anspriiche, mit Lademitteln (3), die konfiguriert sind, jedes Hauptfuttermit-
telproduktin eine selbstangetriebene Einheit (2) zu laden, und Wiegemittel (23), die konfiguriert sind, das tatsachliche
Gewicht des Hauptfuttermittelprodukts zu messen, das als bereits in die selbstangetriebene Einheit (2) geladen
befunden wurde, die Verarbeitungsmittel (9) sind konfiguriert, die Lademittel (3) in Abhangigkeit vom tatsachlichen
Gewicht des geladenen Hauptfuttermittelprodukts und basierend auf der Dosierung des Futtermittelprodukts in dem
modifizierten Futtermittelrezept zu steuern.

System nach Anspruch 6, wobei die Verarbeitungsmittel (9) konfiguriert sind, so dass diese zu einem zweiten
Zeitpunkt (t1), der auf eine erste Referenzzeit (t0) folgt, die Schritte durchfiihren:

- Bestimmen eines ersten Wertes, der die Feuchtigkeit in dem Hauptfuttermittelprodukt als Funktion der mete-
orologischen Parameter angibt, die mit dem betreffenden Lagerbereich zusammenhéangen;

- Berechnen des Trockensubstanzprozentsatzes (Sy,%(t1)) des Hauptfuttermittelprodukts als Funktion der
Feuchtigkeit;

- Berechnen eines korrekten Zielgewichts (Pobj(t1)) des Hauptfuttermittelprodukts durch die folgende Bezie-
hung:

b)

Pobj(t1) = ((100*Ps;(t0))/Ss%s(t1),

wobei Pobj(t1) das Gewicht der Trockensubstanz in dem Futtermittelprodukt zum Zeitpunkt (t1) ist, wahrend
S¢:%(t1) der Trockensubstanzprozentsatz in dem Futtermittelprodukt zu dem zweiten Zeitpunkt ist, st(tO)
ist das Gewicht der Trockensubstanz zum Zeitpunkt t0.

System nach Anspruch 6, wobei die Verarbeitungsmittel (9) konfiguriert sind, so dass sie zu einem zweiten Zeitpunkt
(t1), der auf eine erste Referenzzeit (t0) folgt, die folgenden Operationen durchfiihren:

- Bestimmen eines ersten Wertes, der die Feuchtigkeit in dem Hauptfuttermittelprodukt als eine Funktion der
meteorologischen Parameter angibt, die mit dem betreffenden Lagerbereich zusammenhéangen;

- Berechnen des Trockensubstanzprozentsatzes (Sy.%(t1)) von jedem der geladenen j-1 Futtermittelprodukte
als Funktion der gemessenen Feuchtigkeit und des Gewichts (Pei) von jedem Futtermittelprodukt;

- Berechnen des effektiven Gewichts der Trockensubstanz (PS¢(t1)) in dem Futtermittelprodukt durch die
folgende Beziehung:

°)

PSsej-1(ti) = (Pej-1(ti)*Seej-1%(ti))/100

- Berechnen des Gesamtgewichts der Trockensubstanz der ersten j Futtermittelprodukte des Rezepts, das fir
den ersten Zeitpunkt (t0) vorgesehen ist:

d)

PT(t0) = X._] PSsei(t0)
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- Addieren der Gewichte (PS.,(t1)) der Trockensubstanz in den j-1 Futtermittelprodukten, die vor dem j'ten
Futtermittelprodukt geladen wurden, durch die folgende Beziehung:

e)

PT,_, = 227 PSsei(ti)

- Berechnen des Zielgewichts des j'ten Futtermittelprodukts durch die folgende Beziehung:

"
Pobj = ((PT(t0) — PT;.;)*100)/Ssej%(ti)

System nach einem der vorstehenden Anspriiche, ferner mit Schnittstellenmitteln (21) durch die ein Benutzer Di-
mensionsdaten zur Verfliigung stellt, die die Gesamtabmessungen des Lagerbereichs (8) des Hauptfuttermittelpro-
dukts und/oder fiurr Teilabmessungen des unbedeckten/bedeckten Lagerbereichs angeben,

die Verarbeitungsmittel (9) sind konfiguriert zum:

- Bestimmen der Feuchtigkeit in jedem Hauptfuttermittelprodukt als Funktion der meteorologischen Parameter,
die mit dem betreffenden Lagerbereich zusammenhangen;

- Ausfiihren einer Korrektur der Feuchtigkeit auf der Basis der Dimensionsdaten;

- Einstellen der Futtermitteldosierung, die mit dem Hauptfuttermittelprodukt in dem Futtermittelrezept zusam-
menhangt, auf der Basis der korrigierten Feuchtigkeit.

Verfahren zum Einstellen einer vorgegebenen Dosierung eines Haupttierbestandsfuttermittelprodukts in einem vor-
gegebenen Futtermittelrezept, das Futtermittelrezept umfassteine oder mehrere Futtermitteldosierungen, von denen
jede eine vorgegebene Menge/Gewicht eines entsprechenden Hauptfuttermittelprodukts in dem Futtermittelrezept
angibt,

das Verfahren umfasst den Schritt des Speicherns des vorgegebenen Futtermittelrezepts in den Speichermitteln (6),
das Verfahren ist dadurch gekennzeichnet, dass es die folgenden Schritte umfasst:

- Bestimmen von einem oder mehreren meteorologischen Parametern in den Lagerbereichen (8) des Haupt-
futtermittelprodukts;

- Bestimmen eines ersten Wertes, der die Feuchtigkeit in jedem Hauptfuttermittelprodukt als eine Funktion der
meteorologischen Parameter angibt, die mit dem betreffenden Lagerbereich zusammenhéangen;

- Bestimmen eines Differenzwertes, der die Differenz zwischen dem ersten Wert und einem zweiten Wert angibt,
der eine Referenzfeuchtigkeit des Hauptfuttermittelprodukts angibt;

- Einstellen der Futtermitteldosierung, die mit jedem Hauptfuttermittelprodukt in dem Futtermittelrezept zusam-
menhangt, auf der Basis des Differenzwertes der Feuchtigkeit in dem Hauptfuttermittelprodukt.

Revendications

Systeme (1) configuré pour ajuster une dose prédéterminée de produits alimentaires principaux pour animaux dans
une recette d’aliment prédéterminée, ladite recette d’aliment comprenant une ou plusieurs doses d’aliment, chacune
étant indicative d’'une quantité/masse prédéterminée d’un produit alimentaire principal correspondant dans ladite
recette d’aliment ;

ledit systéme (1) comprend :

une mémoire (6) configurée pour stocker ladite recette d’aliment prédéterminée ;
le systéme étant caractérisé en ce qu’il comprend :

des moyens de surveillance des conditions météorologiques (7) configurés pour déterminer un ou plusieurs
parameétres météorologiques dans les zones de stockage (8) desdits produits alimentaires principaux ; et
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des moyens de traitement (9) configurés pour :

- déterminer une premiére valeur qui est indicative de 'humidité dans chaque dit produit alimentaire
principal en fonction des paramétres météorologiques associés a la zone de stockage concernée ;

- déterminer une valeur différentielle qui est indicative de la différence entre la premiére valeur et une
seconde valeur, qui est indicative d’'une humidité de référence dudit produit alimentaire principal ;

- ajuster la dose d’aliment associée a chaque produit alimentaire principal dans ladite recette d’aliment
sur la base de ladite valeur différentielle d’humidité dans le produit alimentaire principal.

Systeme selon la revendication 1, dans lequel lesdits moyens de surveillance des conditions météorologiques (7)
comprennent : des moyens de mesure de la température (10) configurés pour mesurer la température dans la zone
de stockage (8) dudit produit alimentaire principal, et/ou des moyens configurés pour mesurer la pression de I'air
dans la zone de stockage (8) dudit produit alimentaire principal, et/ou des moyens de mesure de 'humidité atmos-
phérique (12) configurés pour mesurer I'humidité dans la zone de stockage (8) dudit produit alimentaire principal,
et/ou des moyens de mesure de vitesse (13) configurés pour mesurer la vitesse du vent dans la zone de stockage
(8) dudit produit alimentaire principal, et/ou des moyens de mesure (14) configurés pour mesurer la quantité de
pluie/neige dans la zone de stockage (8) dudit produit alimentaire principal.

Systeme selon la revendication 2, dans lequel lesdits moyens de surveillance des conditions météorologiques (7)
sont contenus dans au moins une station de surveillance des conditions météorologiques (15) installée dans la
zone de stockage (8) dudit produit alimentaire principal.

Systeme selon la revendication 1, dans lequel lesdits moyens de surveillance des conditions météorologiques (7)
comprennent un systéme de communication (16), lesdits moyens de traitement (9) étant configurés pour fournir
audit systéme de communication des données de position concernant la position géographique de la zone de
stockage (8) dans laquelle ledit produit alimentaire principal est placé, le systeme (1) comprenant en outre une unité
d’analyse météorologique distante (18) configurée pour recevoir les données de position dudit systéme de commu-
nication (16) et pour transmettre les paramétres météorologiques sur la base des données d’environnement regues
auxdits moyens de traitement (9), par le biais dudit systéme de communication (16).

Systeme selon 'une quelconque des revendications précédentes, comprenant des moyens NIR configurés pour
déterminer le spectre du rayonnement électromagnétique réfléchi et/ou absorbé par chaque dit produit alimentaire
principal,

lesdits moyens de traitement étant configurés pour :

- déterminer ladite seconde valeur qui est indicative d’'une humidité de référence dudit produit alimentaire
principal, sur la base du spectre de rayonnement détecté par lesdits moyens NIR, et
- stocker ladite humidité de référence dudit produit alimentaire principal dans ladite mémoire.

Systeme selon l'une quelconque des revendications précédentes, comprenant des moyens de chargement (3)
configurés pour charger chaque dit produit alimentaire principal dans une unité automotrice (2) et des moyens de
pondération (23) configurés pour mesurer la masse effective du produit alimentaire principal qui s’avere étre déja
chargé dans ladite unité automotrice (2), lesdits moyens de traitement (9) étant configurés pour contréler les moyens
de chargement (3) en fonction de la masse effective du produit alimentaire principal chargé et sur la base de la
dose du produit alimentaire dans ladite recette d’aliment modifiée.

Systeme selon la revendication 6, dans lequel lesdits moyens de traitement (9) sont configurés de telle sorte qu’'a
un second moment (t1), suivant un premier moment de référence (10), ils effectuent les étapes suivantes :

- la détermination d’'une premiére valeur qui est indicative de 'hnumidité dans le produit alimentaire principal en
fonction des parametres météorologiques associés a la zone de stockage concernée ;

- le calcul du pourcentage de substance séche (% Sg.(t1)) du produit alimentaire principal en fonction de
'humidité ;

- le calcul d’'une masse cible correcte (Pobj(t1)) du produit alimentaire par le biais de la relation suivante :

b)
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Pobj(t1) = ((100*Ps(t0))/% Ssef(t1) ;

ou Pobj(t1) est la masse de la substance séche dans le produit alimentaire au moment (t1), alors que %
Sse(t1) est le pourcentage de substance séche dans le produit alimentaire au second moment ; P(t0) est
la masse de la substance séche au moment t0.

Systeéme selon la revendication 6, dans lequel lesdits moyens de traitement (9) sont configurés de telle sorte qu’'a
un second moment (t1), suivant un premier moment de référence (t0), ils effectuent les opérations suivantes :

- la détermination d’'une premiére valeur qui est indicative de 'hnumidité dans le produit alimentaire principal en
fonction des parametres météorologiques associés a la zone de stockage concernée ;

- le calcul du pourcentage de substance séche (% Sg,(t1)) de chacun des produits alimentaires j-1 chargés en
fonction de I’humidité mesurée et de la masse (Pei) de chaque produit alimentaire ;

- le calcul de la masse effective de substance séche (PSg,(t1)) dans le produit alimentaire par le biais de la
relation suivante :

°)

PSsej-1(ti) = (Pej-1(ti)*% Saei(ti))/100.

- le calcul de la masse totale de la substance séche des premiers produits alimentaires j de la recette fournis
pour la premiére fois (t0) :

d)

PT(10) =X = /PSsei(t0)

i=

- l'ajout des masses (PS,(t1)) de substance séche dans les produits alimentaires j-1 chargés avant le jieme
produit alimentaire par le biais de la relation suivante :

e)

PT,_, =2!=/"'PSsei(ti)

J

- le calcul de la masse cible du j®™e produit alimentaire par le biais de la relation suivante :

f)

Pobj = ((PT(t0) — PT;.1)*100)/% Ssejti)

Systeme selon I'une quelconque des revendications précédentes, comprenant des moyens d’interface (21) par le
biais desquels un utilisateur fournit des données dimensionnelles indicatives des dimensions globales de ladite
zone de stockage (8) d’un dit produit alimentaire principal et/ou des dimensions partielles de la zone de stockage
non couverte/couverte,

lesdits moyens de traitement (9) étant configurés pour :

- déterminer I’humidité dans chaque dit produit alimentaire principal en fonction des parametres météorologiques
associés a la zone de stockage concernée ;
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- apporter une correction a ladite humidité, sur la base des données dimensionnelles ;
- ajuster la dose alimentaire associée a chaque produit alimentaire principal dans ladite recette d’aliment sur
la base de ’humidité correcte.

10. Procédé d’ajustement d’une dose prédéterminée de produits alimentaires principaux pour animaux dans une recette
d’aliment prédéterminée, ladite recette d’aliment comprenant une ou plusieurs doses d’aliment, chacune étant
indicative d’'une quantité/masse prédéterminée d’un produit alimentaire principal correspondant dans ladite recette
d’aliment,
ledit procédé comprenant I'étape de stockage de ladite recette d’aliment prédéterminée dans la mémoire (6),
le procédé étant caractérisé en ce qu’il comprend les étapes suivantes :

-la détermination d’'un ou plusieurs paramétres météorologiques dans les zones de stockage (8) desdits produits
alimentaires principaux ;

- la détermination d’une premiéere valeur qui est indicative de 'humidité dans chaque dit produit alimentaire
principal en fonction des paramétres météorologiques associés a la zone de stockage concernée ;

- la détermination d’une valeur différentielle qui est indicative de la différence entre la premiére valeur et une
seconde valeur, qui est indicative d’'une humidité de référence dudit produit alimentaire principal ;

- 'ajustement de la dose d’aliment associée a chaque produit alimentaire principal dans ladite recette d’aliment
sur la base de ladite valeur différentielle d’humidité dans le produit alimentaire principal.
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