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Method of feeding a group of animals at a feeding location and system for performing the

method

The present invention relates to a method of feeding a group of animals at
a feeding location.

Such methods are known from the prior art. The known methods have
several drawbacks. They require manual labour or at least the use of machine operators
and/or tractor drivers. There is a need for an improved, more automated method.

It is an object of the present invention to provide an improved method of
feeding a group of animals at a feeding location.

The invention achieves the object at least in part by means of a method
according to claim 1, in particular a method of feeding a group of animals at a feeding
location comprising the following steps:

a) automatically determining an expected feed demand for the group of animals to be fed
using a computer,;

b) automatically harvesting feed crop in a crop field using an autonomous, unmanned
device;

c) automatically loading the harvested feed crop into a storage space provided on the
autonomous, unmanned device;

d) automatically transporting the feed crop from the crop field to the feeding location by
means of the autonomous, unmanned device;

e) automatically dosing harvested feed from the storage space of the autonomous,
unmanned device to the animals at the feeding location.

In this way, a completely automated method for determining a feed demand
and then harvesting, transporting and dosing the harvested feed to the animals is
realized. It constitutes a highly efficient method with feeding of fresh crop optimally
adapted to the feed demand of the group of animals. The determination of the feed
demand can be of a qualitative nature ("yes/no") or quantitative (e.g. "80 kilograms
needed", "next feeding required in 1 hour", "80 kgs needed in 1 hour" or "100 kgs needed
every 3 hours for the next 12 hours, then 60 kgs needed every 3 hours for the next 9
hours"). In the exceptional case when it is determined that there is no feed demand, or a
very low one (close to zero), the next steps do not yet have to be carried out. Step a) is
then repeated until a significant feed demand has been determined. Thus, unnecessary
actions are avoided.

When a significant feed demand is determined, the animals are provided
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each time with freshly harvested crop. The feed demand can vary, as e.g. the
consistence, texture, density, water content, nutritional value and taste of the crop may
vary widely due to weather conditions, season, field conditions, etcetera. Of course, also
the feeding habits of the group of animals vary in time. For this reason, a fixed feeding
frequency would not be satisfactory. In contrast, the method according to the invention
offers an automated, yet dedicated feeding system.

The steps of the method according to the invention may of course
advantageously be performed repeatedly, thus ensuring a constant supply of freshly
harvested feed crop to the animals at the feeding location.

Suitable and advantageous embodiments are described in the dependent
claims, as well as in the description below.

Advantageously, in step a) a quantitative expected feed demand is
determined. This is a practical implementation, enabling the supply of a quantitatively
adequate amount of feed.

In a further embodiment of the device, in step €) a quantity as close as
possible to the determined expected feed demand is dosed to the animals at the feeding
location. In this way, the group of animals is optimally served. Not necessarily all
harvested feed is unloaded from the autonomous, unmanned device, in case the
determined feed demand is lower than the harvested amount of feed crop.

In a still further embodiment, step a) is performed in dependence on at least
one of:

- the determined or estimated remaining feed crop amount at the feeding location;
- the size and/or composition of the group of animals to be fed;

- weather data;

- historical data.

This ensures a high accuracy in determining the feed demand.

The determined or estimated remaining feed crop amount at the feeding
location is highly relevant for the determination of the expected feed demand. A large
remaining feed amount will result in a low (or even momentarily zero) feed demand.
Means for determining or estimating the remaining feed crop will be described further
below.

The size and/or composition of the group of animals to be fed also plays a
role when determining the expected feed demand. A large group will obviously consume
more than a small one. The term "composition of the group" is meant here to encompass

age distribution, breed of the animals, lactation stage groups, etcetera. The age, breed
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and/or lactation stage of the animals also influence(s) the feeding behaviour.

Weather data can also be considered when determining the expected feed
demand. For example, extreme temperatures may cause the animals to eat less.

Historical data may be used also when determining the expected feed
demand. For example, historically collected data, or data from a handbook, about the
feeding habits of a certain animal or breed of animals over a certain period (e.g. 24 hours,
in different seasons or lactation stages) can be taken into account.

Advantageously, the amount of feed crop collected in the storage space is
monitored. If it is known how much feed already has been collected, this facilitates the
method.

In a further embodiment, the surface of the crop field already harvested is
monitored and after step e) the autonomous, unmanned device is automatically returned
to the crop field to a starting location in dependence on the surface of the crop field
already harvested. Thus, the autonomous device is ready for a next run. Advantageously,
the steps of the method are being performed repeatedly, so that a constantly repeated
supply of fresh feed crop to the animals at the feeding location is guaranteed. The
monitoring can be done in a simple way, e.g. by registering the begin and end point of
the harvesting trajectory, but preferably use is made of navigation means (known as
such). The end point of the last harvesting run can be taken as the starting point for the
next run.

In accordance with a further embodiment of the invention, in step a) the
expected feed demand for the group of animals to be fed is determined as a function of
time, the expected amount of feed crop collected in the storage space is also determined
as a function of time, whereafter a next feeding time point or interval is scheduled in
dependence on the determined expected feed demand and on the determined expected
amount of feed crop collected in the storage space, and in step e) feed crop from the
storage space of the autonomous, unmanned device is automatically dosed to the
animals at the feeding location at the scheduled feeding time point or interval. In this way
the system is further optimized. Comparing the progression in time of the expected feed
demand with the progression in time of the expected collected amount of feed allows for
the determination of a suitable next feeding moment (time point or time interval). For
example, according to the method, as soon as there is enough feed collected (compared
to the feed demand), the fresh feed can be supplied to the animals as soon as possible.
Because of the way to travel to the feeding location (go and back) there will usually be

temporarily a feed demand bigger than the collected feed amount when the device begins
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a new run; the capacity of the harvester is of course such that after a while the growing
amount of collected feed will reach the (also continuously, but slower growing) feed
demand. As soon as this is the case (or this is expected to be the case), the next feeding
moment is scheduled.

Advantageously, before step d) an extra step is performed of determining a
suitable path and an expected travel time for the autonomous, unmanned device from its
expected location to the feeding location as a function of time. Anticipating the path to
follow and the time this will take enables a more efficient system. Especially if the crop
field is vast and/or the barn or other feeding location is relatively close-by, the position in
the crop field from where the autonomous, unmanned device travels with the harvested
crop to the feeding location weighs heavily for the expected travel time. Conversely, if the
field is not so big and/or if the feeding location is relatively far away, the position in the
crop field from where the autonomous, unmanned device travels with the harvested crop
to the feeding location does not weigh heavily for the expected travel time. Anyway, the
expected travel time is obviously relevant when scheduling a next feeding.

In an alternative embodiment, instead of determining multiple expected
suitable paths as a function of time, it is possible to plan only one after scheduling the
next feeding time point. This might be slightly suboptimal, but it is simpler and suffices if
the crop field is relatively small and/or the barn or other feeding location is relatively close-
by.

In accordance with yet another embodiment, the next feeding time point or
interval is scheduled also in dependence on the determined suitable path and expected
travel time for the autonomous, unmanned device. This enhances the accuracy of the
system. Taking also into account the progression in time of the expected travel time and
the expected route to the feeding location obviously enables a more accurate
determination of the next suitable feeding time point or interval.

In a highly advantageous embodiment, the next feeding time point or
interval is scheduled such that then the determined expected feed demand substantially
equals the determined expected amount of feed crop collected in the storage space,
taking into account the determined suitable path and expected travel time for the
autonomous, unmanned device. This means that the next feeding is determined to
happen as soon as the collected feed equals the feed demand, taking into account the
travel path and time for the autonomous, unmanned device. At the moment the device
arrives at the feeding location and doses the feed to the animals, the expected feed

demand is exactly at the level of feed collected and transported there. In this way an
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optimal feeding frequence is achieved.

In a further embodiment, an extra step is performed of preparing a free
passage for the autonomous, unmanned device along the determined suitable path. This
ensures efficient and unhindered travel for the autonomous, unmanned device. For
example, any gates on the determined path may be automatically opened in time, any
barn doors at the feeding location may also be opened in time for the device to pass them.
Of course, suitable automatically operable opening means are to be provided therefor.

The present invention further relates to a system for performing the method
of feeding a group of animals at a feeding location.

This system uses a computer and an autonomous, unmanned device
provided with automatic harvesting means, automatic loading means, a storage space,
automatic feed dosing means and navigation means. A highly flexible and efficient
feeding system is thus implemented. The dosing means also comprise unloading means
for automatically unloading the feed from the storage space of the autonomous,
unmanned vehicle.

In an advantageous embodiment, a feed fence is provided at the feeding
location and means for measuring the feed amount at the feed fence are provided on at
least one of:

- the autonomous, unmanned device;

- a separate autonomous, unmanned feed pusher device provided at the feeding location;
- a fixed location near the feed fence.

This enables a reliable determination of the feed quantity at the feeding location. In case
a separate autonomous feed pusher device is provided at the feeding location, this device
may accomodate the measuring means, but they may also be provided on the
autonomous, unmanned device or at a fixed location near the feed fence. The feed fence
facilitates the dosing of the feed transported to the feeding location by means of the
autonomous, unmanned device. The measuring means may comprise a laser, known as
such.

In a further embodiment, feed pusher means for the feed at the feed fence
are provided on at least one of:

- the autonomous, unmanned device;

- a separate autonomous, unmanned feed pusher device provided at the feeding location.
This enables efficient feeding at the feeding location. The feed pusher means, known as
such, enable the animals to consume substantially all feed dosed at the feeding location.

In yet another embodiment, animal location means are provided for
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monitoring the presence of animals at the feeding location. This enables a more accurate
determination of the expected feed demand. The number of animals near the feeding
location obviously influences the expected feed demand. The animal location means can
comprise one or more cameras.

Advantageously, monitoring means for the amount of feed crop collected in
the storage space are provided, said means comprising at least one of:

- weighing means such as a weighing floor in the storage space;
- feed height sensors provided at, in or near the storage space.
This constitutes a simple, yet reliable construction.

In accordance with a further embodiment, the automatic feed dosing means
comprise a side discharge. This is a practical construction, which works especially well in
combination with a feed fence.

Means for measuring the feed height at the feeding location can be
provided. This is a simple and straightforward implementation of feed amount measuring
means. A laser has been proven to be suitable.

In a further embodiment, image recording means, such as cameras, are
provided for determining or estimating the amount of feed crop remaining at the feeding
location. This constitutes an alternative to the feed height measuring means. The
cameras may be installed fixedly at the feeding location.

The invention will now be further explained with reference to the following
Figures.

Figure 1 shows an autonomous, unmanned device according to the invention;
Figure 2 shows a feeding system according to the invention.

In Figure 1 an embodiment of an autonomous, unmanned device 1
according to the invention is depicted. The autonomous, unmanned device 1 is a vehicle
with a body 2 and wheels 3. The front side (in the drawing left) is provided with automatic
harvesting means 4, here shown in the form of an automatic mowing device 4.
Furthermore, there are automatic loading means 5 for conveying the harvested crop into
a storage space 6 inside the body 2. At the rear side (in the drawing right) there are
provided means 7 for automatically unloading and dosing feed at the feeding location,
here shown as a side discharge 7. An antenna 8 on top of the body 2 is provided for
communication purposes.

Not shown are drive means for the autonomous, unmanned device 1 and a
computer (or other control means) with the aid of which the autonomous, unmanned

device 1 is controlled and operated. This computer comprises i.a. a processor and
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navigation means. It can be included in the autonomous, unmanned device 1, but it can
also be located elsewhere and communicate with the vehicle 1 via antenna 8.

In Figure 2 a feeding system according to the invention is shown. The
autonomous, unmanned feed pusher device 1 moves over a crop field 9, for example a
grass field, following a path 10, under the control of the computer. When the autonomous,
unmanned device 1 has finished mowing the grass, or when in accordance with the
invention (as further elucidated below) a certain feed demand has been determined, it
moves to the feeding location 11. In the embodiment shown, this is a barn or stable 12 in
which cows 13 can move freely. Feed 14 is provided to the animals 13 at a feed fence
15.

The autonomous, unmanned feed pusher device 1 moves along the feed
fence 15 while unloading and dosing the feed 14 to the cows 13 via the side discharge 7.
Also shown is an autonomous, unmanned feed pusher device 16 provided with a feed
amount sensor, for example a feed height sensor 17, such as a laser. Such autonomous,
unmanned feed pusher devices are known as such. They are used to push the feed 14,
if necessary, back within reach of the cows 13 at the feed fence 15. The feed pusher 16
can communicate with the computer and send feed height measurements.

Alternatively, the system can function well without such a separate
autonomous, unmanned feed pusher device 16, in case the autonomous, unmanned
device 1 itself is provided with feed pusher means (not shown). Also, the autonomous,
unmanned device 1 can be provided with a feed amount sensor, such as a feed height
sensor 18, for example a laser.

After supplying the animals 13 in the barn 12 with feed 14, the autonomous,
unmanned device 1 returns to the crop field 9 for a next harvesting run.

According to the invention, a method of feeding a group of animals 13 at a
feeding location 11 comprises the following steps:

a) automatically determining an expected feed demand for the group of animals 13 to be
fed using a computer;

b) automatically harvesting feed crop 14 in a crop field 9 using an autonomous, unmanned
device 1;

c) automatically loading the harvested feed crop 14 into a storage space 6 provided on
the autonomous, unmanned device 1;

d) automatically transporting the feed crop 14 from the crop field 9 to the feeding location
11 by means of the autonomous, unmanned device 1;

e) automatically dosing harvested feed 14 from the storage space 6 of the autonomous,
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unmanned device 1 to the animals 13 at the feeding location 11.

In step a) the computer (not shown) determines an expected feed demand
for the animals 13. The determination of the feed demand can be qualitative ("yes/no") or
quantitative (e.g. "80 kilograms needed", "next feeding required in 1 hour", "80 kgs
needed in 1 hour" or "100 kgs needed every 3 hours for the next 12 hours, then 60 kgs
needed every 3 hours for the next 9 hours"). In the exceptional case when it is determined
that there is no momentary feed demand (for example, when a lot of feed is already
present at the feeding location and the animals are asleep), or a very low one (close to
zero), the next steps of the method do not yet have to be carried out. Step a) is then
repeated until a significant feed demand has been determined. Thus, unnecessary
actions are avoided. As soon as a significant feed demand has been determined, the next
steps are performed.

The feed 14 mowed in the field 9 by the autonomous, unmanned device 1
in step b) using the mowing means 4 is loaded into the storage space 6 of the
autonomous, unmanned device 1 in step ¢) using the loading means 5. Then the feed 14
is transported with the autonomous, unmanned device 1 from the field 9 to the feeding
location 11 in step d). In step e) the feed 14 is unloaded from the storage space 6 of the
autonomous, unmanned device 1 and dosed to the animals 13 at the feeding location 11
using the side discharge 7. Then the method steps are repeated. A continuous supply of
fresh grass 14 to the cows 13 in the barn 12 is thus established.

Thus, a completely automated method for determining a feed demand and
then harvesting, transporting and dosing the harvested feed 14 to the animals 13 is
realized. The feeding of fresh crop 14 is optimally adapted to the feed demand of the
group of animals 13. This feed demand is then processed in the computer, which triggers
the corresponding harvesting action by means of the autonomous, unmanned device 1.

The feed demand can vary, as e.g. the consistence, texture, density, water
content, nutritional value and taste of the crop 14 may vary widely due to weather
conditions, season, field conditions, etcetera. Of course, also the feeding habits of the
group of animals 13 vary in time. A fixed feeding frequency would therefore not be
suitable. In contrast, the method according to the invention offers a completely
automated, yet dedicated feeding system.

In step e) a quantity as close as possible to the determined expected feed
demand is dosed to the animals 13 at the feeding location 11. It is noted that not
necessarily all harvested feed 14 is unloaded from the autonomous, unmanned device 1,

in case the determined feed demand is lower than the harvested amount of feed crop 14.
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It is also possible that the storage space 6 of the autonomous, unmanned device 1
momentarily does not contain enough feed 14 to satisfy the present feed demand. In that
case, the storage space 6 is emptied completely and the autonomous, unmanned device
1 begins a next run.

Step a) is performed in dependence on at least one of:

- the determined or estimated remaining feed crop amount at the feeding location 11;
- the size and/or composition of the group of animals 13 to be fed;
- weather data;
- historical data.

The determined or estimated remaining feed crop amount at the feeding
location 11 is highly relevant for the determination of the expected feed demand. A large
remaining feed amount 14 will result in a low (or even momentarily zero) feed demand.
Means for determining or estimating the remaining amount of feed crop are, for example,
a feed height sensor 18 (such as a laser) on the autonomous, unmanned device 1 or a
feed height sensor 17 (such as a laser) on the separate autonomous, unmanned feed
pusher device 16. Such a feed height sensor may also be provided (not shown) fixedly
near the feed fence 15.

The feed amount sensors can communicate with the computer, so that the
computer can take the measurements into account when determining the feed demand.
The computer can also have data available regarding the size and/or composition of the
group of animals 13 to be fed. The term "composition of the group" is meant here to
encompass age distribution, breed of the animals 13, lactation stage groups, etcetera.
The age, breed and/or lactation stage of the animals 13 also influence(s) the feeding
behaviour. These data can be taken into account by the computer for his calculations,
just like weather or historical data. For example, the computer can have data on the
influence of extreme temperatures on the feeding habits of the animals 13, and/or data
on the feeding habits of a certain animal or breed of animals over a certain period (e.g.
24 hours, in different seasons or lactation stages). The more data the computer has
available, the more precise it can predict the feed demand.

The amount of feed crop 14 collected in the storage space 6 is monitored.
Monitoring means for the amount of feed crop 14 collected in the storage space 6 can be
weighing means such as a weighing floor in the storage space 6 or feed height sensors
(not shown) provided at, in or near the storage space 6.

The surface of the crop field 9 already harvested is monitored by means of

the computer with the help of the navigation means and after step e) the autonomous,
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unmanned device 1 is automatically returned to the crop field 9 to a starting location in
dependence on the surface of the crop field 9 already harvested, as registered in the
computer with the help of the navigation means. The autonomous device 1 is then ready
for a next harvesting run. The end point of the last harvesting run is taken as the starting
point for the next run.

In step a) the computer can determine the expected feed demand for the
group of animals 13 to be fed as a function of time and the expected amount of feed crop
14 collected in the storage space 6 also. With these predictions the computer can
schedule a next feeding time point (or time interval) in dependence on the determined
expected feed demand and on the determined expected amount of feed crop 14 collected
in the storage space 6. Then in step e) feed crop from the storage space 6 of the
autonomous, unmanned device 1 is automatically dosed to the animals 13 at the feeding
location 11 at this scheduled feeding time point or interval.

As soon as there is enough feed 14 collected (compared to the feed
demand), the fresh feed 14 can be supplied to the animals 13. Because of the way to
travel 10 to the feeding location 11 (go and back) there will usually be temporarily a feed
demand bigger than the collected feed amount when the device begins a new run; the
capacity of the mower 4 is of course such that after a while the growing amount of
collected feed 14 will reach the (also continuously, but slower growing) feed demand. As
soon as this is the case (or this is expected to be the case), the next feeding moment is
scheduled.

Before step d) an extra step is performed of determining a suitable path 10
and an expected travel time for the autonomous, unmanned device 1 from its expected
location to the feeding location 11, also as a function of time. So the computer anticipates
the path 10 to follow and the time this will take. In this way, the computer can also take
into account the expected travel time when scheduling the next feeding.

It is noted that instead of determining multiple expected suitable paths as a
function of time, for reasons of economy it is possible that the computer plans only one
for scheduling the next feeding time point.

The next feeding time point or interval is scheduled such that then the
determined expected feed demand substantially equals the determined expected amount
of feed crop 14 collected in the storage space 6, taking into account the determined
suitable path 10 and expected travel time for the autonomous, unmanned device 1. The
next feeding is determined to happen as soon as the collected feed 14 equals the feed

demand, taking into account the travel path 10 and time for the autonomous, unmanned
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device 1. At the moment the device 1 arrives at the feeding location 11 and doses the
feed 14 to the animals 13, the expected feed demand is exactly at the level of feed
collected and transported there. In this way an optimal feeding frequence is achieved.

It is noted that in Figure 2 the path 10 for the autonomous, unmanned device
1 is only a schematic illustration. Normally, the device 1 will have to move up and down
the field 9 quite a number of times. As soon as the computer has decided that the device
1 should go to the barn 12 for a next feeding, having taken into account the expected
feed demand (as determined with e.g. the feed height sensors 17 or 18), the collected
amount of feed 14 in the storage space 6 (as determined e.g. with the weighing floor) and
the expected travel path and time from the current position of the device 1 to the feeding
location 11 (as determined with the navigation means), the device leaves the field 9 along
the optimal path 10 calculated by the computer and moves towards the barn 12. This is
not exactly illustrated in Figure 2. The device might leave the field 9 somewhere on the
side, for example, if that is a shorter way.

In an embodiment not shown, an extra step is performed of preparing a free
passage for the autonomous, unmanned device 1 along the determined suitable path 10,
to ensure efficient and unhindered travel for the autonomous, unmanned device 1. Any
gates (not shown) on the determined path 10 may be automatically opened in time, any
barn doors (not shown) at the barn 12 may also be opened in time for the device 1 to
pass them. In this case, suitable automatically operable opening means are to be
provided therefor, which can communicate with and be controlled by the computer.

The feed fence 15 provided at the feeding location 11 in the barn 12
facilitates the feed dosing. The side discharge 7 of the autonomous, unmanned device 1
works especially well in combination with the feed fence 15. It also enables the use of
feed pushing means, either on the autonomous, unmanned device 1 or on the separate
autonomous feed pusher device 16.

In a further embodiment, which is not shown, animal location means, such
as cameras, are provided for monitoring the presence of animals 13 at the feeding
location 11 to enable a more accurate determination of the expected feed demand. For
example, the number of animals 13 within a certain distance of the feed fence 15 can be
counted.

Finally, in a further embodiment, which is not shown, cameras are provided
for determining or estimating the amount of feed crop 14 remaining at the feeding location
11, as an alternative to the feed height measuring means 17,18. The computer uses

image analysis techniques for this, which are known as such. The cameras may be
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installed fixedly at the feeding location 11.
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CLAIMS

1. A method of feeding a group of animals (13) at a feeding location (11)
comprising the following steps:

a) automatically determining an expected feed demand for the group of animals (13) to
be fed using a computer;

b) automatically harvesting feed crop (14) in a crop field (9) using an autonomous,
unmanned device (1);

c) automatically loading the harvested feed crop (14) into a storage space (6) provided
on the autonomous, unmanned device (1);

d) automatically transporting the feed crop (14) from the crop field (9) to the feeding
location (11) by means of the autonomous, unmanned device (1);

e) automatically dosing harvested feed (14) from the storage space (6) of the
autonomous, unmanned device (1) to the animals (13) at the feeding location (11).

2. Method according to claim 1, wherein in step a) a quantitative expected feed
demand is determined.

3. Method according to claim 2, wherein in step e) a quantity as close as
possible to the determined expected feed demand is dosed to the animals (13) at the
feeding location (11).

4. Method according to any one of claims 1 - 3, wherein step a) is performed
in dependence on at least one of:

- the determined or estimated remaining feed crop amount at the feeding location (11);

- the size and/or composition of the group of animals (13) to be fed,;

- weather data;

- historical data.

. Method according to any one of claims 1 - 4, wherein the amount of feed
crop (14) collected in the storage space (6) is monitored.

6. Method according to any one of claims 1 - 5, wherein the surface of the crop
field (9) already harvested is monitored and after step e) the autonomous, unmanned
device (1) is automatically returned to the crop field (9) to a starting location in
dependence on the surface of the crop field (9) already harvested.

7. Method according to any one of claims 5 - 6, wherein in step a) the expected
feed demand for the group of animals (13) to be fed is determined as a function of time,
the expected amount of feed crop (14) collected in the storage space (6) is also

determined as a function of time, whereafter a next feeding time point or interval is
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scheduled in dependence on the determined expected feed demand and on the
determined expected amount of feed crop (14) collected in the storage space (6), and in
step e) feed crop (14) from the storage space (6) of the autonomous, unmanned device
(1) is automatically dosed to the animals (13) at the feeding location (11) at the scheduled
feeding time point or interval.

8. Method according to claim 7, wherein before step d) an extra step is
performed of determining a suitable path (10) and an expected travel time for the
autonomous, unmanned device (1) from its expected location to the feeding location (11)
as a function of time.

9. Method according to any one of claims 7 - 8, wherein the next feeding time
point or interval is scheduled also in dependence on the determined suitable path (10)
and expected travel time for the autonomous, unmanned device (1).

10. Method according to claim 9, wherein the next feeding time point or interval
is scheduled such that then the determined expected feed demand substantially equals
the determined expected amount of feed crop (14) collected in the storage space (6),
taking into account the determined suitable path (10) and expected travel time for the
autonomous, unmanned device (1).

11. Method according to any one of claims 8 - 10, wherein an extra step is
performed of preparing a free passage for the autonomous, unmanned device (1) along
the determined suitable path (10).

12. A system for performing the method according to any one of claims 1 - 11
using a computer and an autonomous, unmanned device (1) provided with automatic
harvesting means (4), automatic loading means (5), a storage space (6), automatic feed
dosing means (7) and navigation means.

13 System according to claim 12, wherein a feed fence (15) is provided at the
feeding location (11) and means(17, 18) for measuring the feed amount at the feed fence
(15) are provided on at least one of:

- the autonomous, unmanned device (1);

- a separate autonomous, unmanned feed pusher device (16) provided at the feeding
location (11);

- a fixed location near the feed fence (15).

14. System according to claim 13, wherein feed pusher means for the feed at
the feed fence (15) are provided on at least one of:

- the autonomous, unmanned device (1);

- a separate autonomous, unmanned feed pusher device (16) provided at the feeding
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location (11).
15. System according to any one of claims 12 - 14, wherein animal location
means are provided for monitoring the presence of animals (13) at the feeding location
(11).
16. System according to any one of claims 12 - 15, wherein monitoring means
for the amount of feed crop (14) collected in the storage space (6) are provided, said
means comprising at least one of:
- weighing means such as a weighing floor in the storage space;
- feed height sensors provided at, in or near the storage space.
17. System according to any one of claims 12 - 16, wherein the automatic feed
dosing means (7) comprise a side discharge (7).
18. System according to any one of claims 12 - 17, wherein means (17, 18) for
measuring the feed height at the feeding location are provided.
19. System according to any one of claims 12 - 18, wherein image recording
means are provided for determining or estimating the amount of feed crop (14)

remaining at the feeding location (11).



CA 03142700 2021-12-03

WO 2020/263079 PCT/NL2020/050393
1/2

Fig. 1




CA 03142700 2021-12-03

WO 2020/263079 PCT/NL2020/050393

2/2
[ >~—%

R .
Be

&

)
AW

Fig. 2

/\\

TN
0

-




Fig. 1




	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - ABSTRACT
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - CLAIMS
	Page 17 - CLAIMS
	Page 18 - CLAIMS
	Page 19 - DRAWINGS
	Page 20 - DRAWINGS
	Page 21 - REPRESENTATIVE_DRAWING

