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Description

[0001] Thisinvention relates to method and system for
controlling the loading of container associated with a ve-
hicle.

[0002] A lead vehicle may harvest or collect material
(e.g., harvested crop, grain, ore, mined materials, or oth-
er material) that is loaded into a follower vehicle that fol-
lows the lead vehicle. If the lead vehicle and the follower
vehicle are manned and both moving, the operators may
attemptto coordinate the relative positions of the vehicles
to facilitate loading of a container associated with a fol-
lower vehicle. However, it may prove extremely difficult
to coordinate the relative positions of the moving vehicles
with accuracy because of potential variations in the po-
sitions of each vehicle, for instance. Prior art systems are
described in EP 1 219 153 A2 and DE 10 2004 039 460
B3 and in the prior art cited in the latter.

[0003] EP 1219 158 A1 describes a combination of a
harvesting machine and a transport vehicle, the latter
receiving speed and direction data from the harvesting
machine for automatic steering and driving. If the spout
of the harvesting machine needs to be moved beyond a
certain angle, the position of the transport vehicle is au-
tomatically adjusted.

[0004] US 2002/0083695 A1 describes another com-
bination of a harvesting machine and a transport vehicle,
the latter position data from the harvesting machine for
automatic steering and driving. If the spout of the har-
vesting machine needs to be moved beyond a certain
angle, the position of the transport vehicle is automati-
cally adjusted.

[0005] Accordingly, there is need to coordinate auto-
matically the speed and position of the lead vehicle and
a follower vehicle.

[0006] A method and system for controlling the loading
of a container associated with a vehicle comprise the
following steps or means for executing them:

determining a leader location of a lead vehicle,
determining a follower location of a follower vehicle
having a container for storing a material,
calculating an observed relative position between
the lead vehicle and the follower vehicle,
establishing target relative positions between the
lead vehicle and the follower vehicle, the target rel-
ative positions including at least a first target relative
position and a second target relative position spa-
tially separated from the first target relative position,
wherein the first target relative position is expressed
as a first distance and a first angle with respect to a
leader reference point of the leader vehicle and a
follower reference point of the follower vehicle, the
first target relative position aligned such that a chute
or conduit of the leader vehicle is aligned with a first
volume or first zone of the container of the follower
vehicle and the second target relative position is ex-
pressed as a second distance and a second angle
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with respect to a leader reference point of the leader
vehicle and a follower reference point of the follower
vehicle, the second target relative position aligned
such that a chute or conduit of the leader vehicle is
aligned with a second volume or second zone of the
container of the follower vehicle,

selecting a preferential one of the established target
positions, and

adjusting the observed relative position of the follow-
er vehicle to achieve the selected preferential one
of the established target positions,

wherein the selecting comprises maintaining a cer-
tain relative position between the vehicles for a cor-
responding maximum time period prior to shifting a
next relative position between the vehicles, wherein
the maximum time period is selected based on a
storage capacity of the container, volume or zone
and the yield rate of the material from the lead vehi-
cle, the delivery rate, the flow rate, or the throughput
rate of the material from the lead vehicle to the fol-
lower vehicle,

and/or the selecting comprises detecting a weight
associated with a material stored or accumulated in
a corresponding portion or zone of the container, de-
termining whether the weight or mass applied to the
weight sensor reaches a threshold minimum weight,
generating a signal or status message that the cor-
responding zone of the container is regarded as full
with the material if the determined weight reaches
or meets a threshold and shifting the position of the
follower vehicle with respect to the leader vehicle if
the minimum threshold weight is exceeded in one
zone or volume of the container until the zones or
volumes associated with the other positions are full
to a desired degree,

and/or the selecting comprises transmitting an elec-
tromagnetic signal toward at least one of a reflector
or reflective surface mounted in the container of the
vehicle, determining whether a reflection of the elec-
tromagnetic signal is not received for a minimum
threshold time based on a material in a correspond-
ing zone of the container blocking or attenuating the
transmitted electromagnetic signal, generating a sig-
nal or status message that the corresponding zone
of the container is regarded as full with the material
if the reflection is not received for the minimum
threshold time and shifting a position of the follower
vehicle with respect to the leader vehicle until the
zones or volumes of the container associated with
the other positions are full to a desired degree if the
status signal indicates that the corresponding zone
of the container is full.

[0007] Anembodiment of the inventionis shown in the
drawings, in which:

FIG. 1 is a block diagram of one embodiment of a
system for controlling the loading of a container as-
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sociated with a vehicle.

FIG. 2is a flow chart of one embodiment of a method
for controlling the loading of a container associated
with the vehicle.

FIG. 3 is a flow chart of another embodiment of a
method for controlling the loading of a container as-
sociated with the vehicle.

FIG. 4A shows a top view of a leader vehicle (e.g.,
a combine) and a follower vehicle (e.g., grain cart)
in a first illustrative relative position.

FIG. 4B shows a top view of a leader vehicle (e.g.,
a combine) and a follower vehicle (e.g., grain cart)
in a second illustrative relative position.

FIG. 4C shows a top view of a leader vehicle (e.g.,
a combine) and a follower vehicle (e.g., grain cart)
in a third illustrative relative position.

FIG. 5 is a block diagram of another embodiment of
a system for controlling the loading of a container
associated with a vehicle.

FIG. 6 is a block diagram of yet another embodiment
of a system for controlling the loading of a container
associated with a vehicle.

[0008] FIG. 1 illustrates one possible embodiment for
the system 11 for controlling the loading of a container
associated with a follower vehicle. A lead vehicle orlead-
er vehicle may provide a supply of a material for deposit
or storage in the container of the follower vehicle. The
leader vehicle may establish a path and velocity (e.g.,
speed and heading) that is generally tracked or followed
by the follower vehicle, at least for some operational du-
ration.

[0009] The follower vehicle may be associated with
one or more containers for holding or storing material
(e.g., grain or biomass feedstock). In one example, the
follower vehicle may be equipped with distinct containers
with separate level indicators or fullness indicators to in-
dicate a level of fullness of the container with material.
In another example, the follower vehicle is associated
with a single container has different zones, sections,
compartments, sub-containers, or subdivisions, where
each zone, section, compartment, sub-container or sub-
division is associated with a level sensor or fullness sen-
sor for the material. As used herein, volume or zone shall
refer to one or more of the following: (1) a portion or sec-
tion of a container, regardless of whether it is separated
from any other section of the container by a partition,
wall, or retainer, or chamber; and (2) one container within
a group of containers associated with the follower vehi-
cle.

[0010] The system 11 generally comprises leader ve-
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hicle electronics 10 that communicate with follower ve-
hicle electronics 12 via one or more wireless communi-
cations devices (30, 62). For example, the leader wire-
less communications device 30 and the follower wireless
communications device 62 support communications be-
tween the leader vehicle electronics 10 and the follower
vehicle electronics 12. Leader vehicle electronics 10 are
housed in, mounted on, or carried by the lead vehicle or
leader vehicle. Follower vehicle electronics 12 are
housed in, mounted on, or carried by the follower vehicle.
[0011] The leader vehicle electronics 10 comprises a
leader data processor 18, a user interface 28, a data
storage device 14, leader location-determining receiver
34, a leader wireless communications device 30 and a
vehicle controller 36 coupled to a primary databus 32. In
turn, the vehicle controller 36 is coupled to a secondary
databus 38. The vehicle controller 36 is capable of com-
municating, directly or indirectly, with one or more follow-
ing components (e.g., via the secondary databus 38): the
steering system 40, braking system 42, and propulsion
system 44.

[0012] The follower vehicle electronics 12 comprises
a follower data processor 54, a data storage device 14,
follower location-determining receiver, a follower wire-
less communications device 62 and a vehicle controller
36 coupled to a primary databus 32. In turn, the vehicle
controller 36 is coupled to a secondary databus 38. The
vehicle controller 36 is capable of communicating with,
directly or indirectly, one or more following components:
the steering system 40, braking system 42, and propul-
sion system 44.

[0013] In one embodiment, the leader data processor
18 further comprises a leader position module 20, a lead-
er adjuster 22, a selector 24, and a synchronization mod-
ule 26, whereas the follower data processor 54 compris-
es a follower position module 56, a follower adjuster 58,
and a synchronization module 26.

[0014] Inthe leader data processor 18, the selector 24
may support a user’'s manual selection or the leader data
processor’s automated selection of one or more relative
positions (e.g., preset relative positions) between the
leader vehicle and the follower vehicle. For automated
selection in accordance with one illustrative configura-
tion, the selector 24 may comprise a timer that supports
maintenance of a certain relative position between the
vehicles for a corresponding maximum time period prior
to shifting a next relative position between the vehicles.
However, other configurations are possible for automat-
ed selection as more fully explained later herein.

[0015] The user interface 28 may comprise a key-
board, a keypad, a screen, a touch screen a display, a
pointing device (e.g., an electronic mouse or trackball),
a switch, a console, a voice recognition device, another
device for inputting data from a user or outputting data
to a user, or any combination of the foregoing items.
[0016] The steering system 40 comprises a hydraulic
steering system, an electro-hydraulic steering system,
an electro-mechanical steering system, an electrome-
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chanical actuator, an electrical steering system, a drive-
by-wire steering system or another steering system with
an electrical or electronic control interface for communi-
cating over the secondary databus 38 or otherwise com-
municating with the vehicle controller 36. In one embod-
iment, the electronic control interface may comprise a
sensor for detecting a position of a hydraulic cylinder of
the steering system 40 and an actuator for controlling the
position of the hydraulic cylinder or other member of the
steering system 40 in response to commands from the
vehicle controller 36. Although the steering system 40
may use digital messages (e.g., logic level signals) to
control steering, in an alternate embodiment the steering
system 40 may use analog signals, particularly if the
steering system 40 is configured to directly communicate
with the vehicle controller 36.

[0017] The braking system 42 comprises a hydraulic
braking system, an electro-hydraulic braking system, an
electro-mechanical braking system, an electromechani-
cal actuator, an electrical braking system, a brake-by-
wire braking system or another braking system with an
electrical or electronic control interface for communicat-
ing over the secondary databus 38 or otherwise commu-
nicating with the vehicle controller 36. In one embodi-
ment, the electronic control interface may comprise a
sensor for detecting a position of a hydraulic cylinder of
the braking system 42 and an actuator for controlling or
modulating the position of the hydraulic cylinder or other
member of the braking system 42 in response to com-
mands from the vehicle controller 36. Although the brak-
ing system 42 may use digital messages (e.g., logic level
signals) to control braking, in an alternate embodiment
the braking system 42 may use analog signals, particu-
larly if the braking system 42 is configured to directly com-
municate with the vehicle controller 36.

[0018] In one embodiment, the propulsion system 44
comprises the combination of an engine controller and
an internal combustion engine. The engine controller
may control a throttle setting, carburetor, fuel injection
system, fuel-metering system or air-metering system, or
other fuel delivery system for the internal combustion en-
gine, for example.

[0019] In another embodiment, the propulsion system
44 comprises an electric motor, a drive motor, an alter-
nating current motor, an induction motor, a permanent
magnet motor, a direct current motor, or another suitable
motor for propelling a vehicle. Further, the propulsion
system 44 may comprise a motor controller (e.g., an in-
verter, chopper, wave generator, variable frequency os-
cillator, variable current supply, or variable voltage sup-
ply) for controlling the velocity, torque, and direction of
rotation of the motor shaft of the electric motor. In yet
another embodiment, the propulsion system 44 compris-
es a hybrid drive system, a parallel hybrid system, or a
series hybrid system, in which at least one of an electric
motor and an internal combustion engine can propel the
vehicle. For example, in a parallel hybrid system, the
electric motor, the internal combustion engine or both
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may apply power to one or more wheels (or tracks) of
the vehicle. For a series hybrid system, the electric motor
typically provides power to one or more wheels (or tracks)
of the vehicle.

[0020] The leader location-determining receiver 34
comprises a location-determining receiver, such as a
Global Positioning System receiver, a Global Positioning
System receiver with differential correction, or the like. A
leader antenna of leader location-determining receiver
34 is mounted at a lead reference position (e.g., 401 in
FIG. 4A) on the leader vehicle (e.g., 400 of FIG. 4A).
[0021] The follower location-determining receiver 46
comprises a location-determining receiver, such as a
Global Positioning System receiver, a Global Positioning
System receiver with differential correction, or the like. A
follower antenna of follower location-determining receiv-
er 46 is mounted at a follower reference position (e.g.,
403 in FIG. 4A) on the follower vehicle (e.g., 405 of FIG.
4A).

[0022] During operation, the leader location-determin-
ing receiver 34 determines a leader location of a lead
vehicle or a lead reference point associated with or on
the lead vehicle. A follower location-determining receiver
46 determines a follower location of a follower vehicle or
the follower reference point associated with or on the
follower vehicle. The follower vehicle is associated with
one or more containers, volumes or zones for storing a
material. Each container may be organized, divided or
compartmentalized into one or more distinct volumes or
zones. The material may comprise a harvested crop,
grain, oilseed, biofuel feedstock, fiber, an agricultural
product, plant material, a fruit, a vegetable, peat moss,
ore, or a mined material, for example.

[0023] A data processor (18 or 54) or position module
(20 or 56) calculates an observed relative position be-
tween the lead vehicle and the follower vehicle. Here,
the data processor may refer to the leader data processor
18, the follower data processor 54, or both. Similarly,
here the position module may refer to the leader position
module 20, the follower position module 56, or both.
[0024] The data processor manages data storage and
retrieval of target relative positions 16 stored in the data
storage device 14. Target relative positions 16 are es-
tablished between the lead vehicle and the follower ve-
hicle, where the target relative positions 16 include at
least a first target relative position and a second target
relative position spatially separated from the first target
relative position. Each relative position may be defined
as a distance and angular bearing between the leader
reference point and the follower reference point. For ex-
ample, each relative position may be defined by a dis-
tance between the leaderreference point and the follower
reference point; and an angular bearing with reference
to the leader reference point. Each relative position may
have a tolerance or range with respect to the distance
and the angular bearing.

[0025] A data processor or selector 24 selects a pref-
erential one of the established target positions 16. A data
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processor (18 or 54) or adjuster (22 or 58) adjusts the
observed relative position of the follower vehicle to
achieve the selected preferential one of the established
target positions. The selector 24 may support a user’'s
manual selection or the leader data processor’s automat-
ed selection of one or more relative target positions (e.g.,
preset relative target positions) between the leader ve-
hicle and the follower vehicle. For automated selection,
the selector 24 may comprise a timer that supports main-
tenance of a certain relative positions between the vehi-
cles for a corresponding maximum time period prior to
shifting a next relative position between the vehicles.
[0026] FIG. 2 illustrates a method for controlling the
loading of a container or containers associated with the
follower vehicle. The method of FIG. 2 may be carried
by using the system of FIG. 1, FIG. 4, FIG. 5, or another
system within the scope of the disclosure. The method
of FIG. 2 begins in step S102.

[0027] In step S102, a leader location-determining re-
ceiver 34 determines a leader location of a lead vehicle
(e.g., a harvester or a combine). For example, the leader
location-determining receiver 34 may determine the first
coordinates of the lead vehicle or a leader antenna as-
sociated therewith.

[0028] Instep S104,afollowerlocation-determining re-
ceiver determines afollower location of a follower vehicle
(e.g., having a container for storing a harvested crop or
grain from the harvester or combine). For example, the
leader location-determining receiver 34 may determine
the second coordinates of the follower vehicle or a fol-
lower antenna associated therewith.

[0029] In step S106, a leader position module 20, a
follower position module 56, or both calculate an ob-
served relative position (e.g., distance and angular ori-
entation) between the lead vehicle and the follower ve-
hicle. The observed relative position may represent the
difference between the first coordinates and the second
coordinates of step S102 and step S104, respectively.
For example, the position module or data processor cal-
culates a distance and angle between a lead reference
point (e.g.,401in FIG. 4A) and a follower reference point
(e.g., 403 in FIG. 4A), where the lead reference point
may be associated with the lead antenna of the leader
location-determining receiver 34 and wherein the follow-
er reference point may be associated with the follower
antenna of the follower location-determining receiver 46.
The synchronization module 26 or modules may be used
to synchronize, reconcile, or align afirst observed relative
position determined by the leader position module 20 and
a second observed relative position determined by the
follower position module 56. In a first example, the syn-
chronization module 26 may average the first observed
relative position and the second observed relative posi-
tion to determine an aggregate relative position for a giv-
en time interval. In a second example, the synchroniza-
tion module 26 may use the latest or most recent of the
first observed relative position and the second observed
relative position as the aggregate relative position for a
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given time interval. In a third example, the synchroniza-
tion module 26 may use the observed relevant position
associated with the highest received signal quality (e.g.,
low bit error rate or frame error rates) for one or more
received terrestrial or satellite signals.

[0030] In step S108, the data processor (18 or 54) es-
tablishes target relative positions 16 between the lead
vehicle and the follower vehicle, where the target relative
positions 16 include at least a first target relative position
and a second target relative position. The target relative
positions may comprise preset positions that are defined
with reference to reference points on or associated with
the lead vehicle and the follower vehicle. In one example,
the first target relative position is expressed as a first
distance (D) and afirstangle (64) with respect to a leader
reference point of the leader vehicle and a follower ref-
erence pointof the follower vehicle; the first target relative
position aligned such that a chute or conduit of the leader
vehicle is aligned with a first volume or first zone of the
container of the follower vehicle. In another example, the
second target relative position is expressed as a second
distance (D,) and a second angle (6,) with respect to a
leader reference point of the leader vehicle and a follower
reference point of the follower vehicle; the second target
relative position aligned such that a chute or conduit of
the leader vehicle is aligned with a second volume or
second zone of the container of the follower vehicle. In
yet another example, the third target relative position is
expressed as a third distance (D3) and a third angle (65)
with respect to a leader reference point of the leader ve-
hicle and afollower reference point of the follower vehicle;
the third target relative position aligned such that a chute
or conduit of the leader vehicle is aligned with a third
volume or third zone of the container of the follower ve-
hicle.

[0031] The data processor (18 or 54) may retrieve the
established target relative positions 16 from a data stor-
age device 14. In one embodiment, the established rel-
ative target positions 16 may be established via the user
interface 28. The established target positions may de-
pend on the physical dimensions of the lead vehicle and
the follower vehicle, for instance. In one embodiment,
the established target positions represent factory set-
tings or preprogrammed settings associated with a com-
bine or harvester as the lead vehicle and with a grain cart
as the follower vehicle.

[0032] In step S110, a selector 24 or data processor
(18 or 54) selects a preferential one of the established
target positions. The selection process of step S110 may
be carried out in accordance with various techniques,
which may be applied alternately or cumulatively. Under
a first technique, the selector 24 may support a user’s
manual selection of one or more relative target positions
(e.g., presetrelative target positions) between the leader
vehicle and the follower vehicle. Further, the user may
have a preset button or switch corresponding to each
preset position of vehicles. The positions may be identi-
fied verbally, numerically, alphanumerically or by a visual
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illustration (e.g., a top-down view of a grain cartindicating
load front, load middle or load rear) of the follower vehicle.
[0033] Under a second technique, the selector 24 or
data processor (18 or 54) may automatically select one
or more relative target positions (e.g., preset relative tar-
get positions) between the leader vehicle and the follower
vehicle based on timer data or sensor data.

[0034] Under a third technique, a timer may commu-
nicate with the selector 24 to support maintenance of a
certain relative position between the vehicles for a cor-
responding maximum time period prior to shifting a next
relative position between the vehicles. The maximum
time period may be selected based on (1) a storage ca-
pacity of the container, volume or zone and (2) the yield
rate of the material from the leader vehicle, the delivery
rate, the flow rate, or the throughput rate of the material
from the leader vehicle to the follower vehicle.

[0035] Under afourth technique, a weight sensor (e.g.,
piezoelectric or piezoresistive sensor) may send a status
signal to the selector 24 (or weighing module 61 of FIG.
5) to support shifting relative positions between the ve-
hicles after achieving a certain minimum weight of ma-
terial in a corresponding volume or area of the container
of the follower vehicle. Under a fifth technique, a sensor
may send a status signal to the selector 24 (or sensor
processing module 161 of FIG. 6) to support shifting rel-
ative positions between the vehicles after achieving a
certain height or quantity of material in a corresponding
volume or area of the container of the follower vehicle.
[0036] Under a sixth technique, a weight sensor sends
a sensor signal or status signal to the selector 24 (or
weighing module 61 of FIG. 5) that indicates whether the
minimum threshold weight is met or exceeded in one
zone or volume of the container; the selector 24 shifts
the position of the follower vehicle with respect to the
leader vehicle from one zone or volume to another zone
or volume. The selector 24 may shift from one zone to
another until the zones or volumes associated with all
other positions are full to a desired degree.

[0037] Undera seventh technique, an electromagnetic
sensor sends a sensor signal or status signal to the se-
lector 24 (or sensor processing module 161 of FIG. 5)
that indicates whether the minimum threshold height or
fullness level is met or exceeded in one zone or volume
of the container; the selector 24 shifts the position of the
follower vehicle with respect to the leader vehicle from
one zone or volume (e.g., a full zone) to another zone or
volume (e.g., a partially full or empty zone). The selector
24 may shift from one zone to another until the zones or
volumes associated with all other positions are full to a
desired degree. For the electromagnetic sensor, the ma-
terial level or fullness of the zone or volume of the con-
tainer is indicated where a reflection of the electromag-
netic signal is not received for a minimum threshold time
based on a material in a corresponding zone of the con-
tainer blocking or attenuating the transmitted electro-
magnetic signal.

[0038] In step S112, an adjuster, a follower adjuster
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58 or a leader adjuster 22 adjusts the observed relative
position of the follower vehicle (with respect to the lead
vehicle) to achieve the selected preferential one of the
established target positions. For example, the adjuster
adjusts the distance between the reference points (401,
403 of FIG. 4A) or the angular bearing (0) between the
reference points (401, 403). The adjuster may adjust the
actual relative positions of the vehicles to achieve the
target relative distance and target angular bearing asso-
ciated with afirstrelative target position, a second relative
target position, and a third relative target position, or to
achieve another orientation or offset (e.g., lateral offset
and direction of travel offset) between the vehicles, where
the location-determining receivers (34, 46) indicate that
the actual relative positions deviate more than a maxi-
mum tolerance from the target relative positions (or target
relative distance and target angular bearing).

[0039] The method of FIG. 3 is similar to that of FIG.
2, except the method of FIG. 3 replaces step S108 with
step S208. Like reference numbers in FIG. 2 and FIG. 3
indicate like steps or procedures.

[0040] Step S208 may follow step S108. In step S208,
the data processor (18 or 54) establishes relative target
positions between the lead vehicle and the follower ve-
hicle, where the target relative positions 16 include at
least a first target relative position (e.g., associated with
a front of the follower vehicle or its container), a second
target relative position (e.g., associated with a rear of the
follower vehicle or its container), and a third target relative
position (e.g., associated with a middle of the follower
vehicle or its container). In one embodiment, the first tar-
get relative position is associated with a front portion of
the container of the follower vehicle; the second target
relative position is associated with a middle portion of the
container of the follower vehicle; the third target relative
position is associated with a rear portion of the container
of the follower vehicle.

[0041] FIG. 4A through FIG. 4C show a leader vehicle
400 and a follower vehicle 405 in a various target relative
positions 16. FIG. 4A shows the leader vehicle 400 and
follower vehicle 405 in a first target relative position. FIG.
4B shows the leader vehicle 400 and the follower vehicle
405 in a second target relative position. FIG. 4C shows
the leader vehicle 400 and the follower vehicle 405 in a
third target relative position. It is understood that target
relative positions of FIG. 4A through FIG. 4C, inclusive,
are merely representative of illustrative target positions;
actual target positions may vary and other target posi-
tions fall within the scope of this disclosure and the
claims. Each relative target position may be defined with
reference to a leader reference point 401 and a follower
reference point 403, where the leader reference point
401 coincides with a leader location-determining receiver
34 and where the follower reference point 403 coincides
with a follower antenna of a follower location-determining
receiver 46.

[0042] InFIG. 4A, the first target relative position may
be expressed as a first distance (D4) and a first angle
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(64) with respect to a leader reference point 401 (e.g.,
position of the leader antenna of the leader location-de-
termining receiver 34). The distance D, is the shortest
orlinear distance between the leader reference point 401
and the follower reference point 403 (e.g., position of the
follower antenna of the follower location-determining re-
ceiver46). Thefirsttargetrelative position may be aligned
such that a chute 404 or conduit of the leader vehicle 400
(e.g., combine) is aligned with a first volume or first zone
406 of a container of the follower vehicle 405 (e.g., grain
cart). As shown, the first volume 406 is associated with
a front portion of the container, where the front is defined
with reference to the direction of travel 444 of the follower
vehicle 405. Although the first volume 406 is distinct or
separated from the second volume 407 by the dashed
line in FIG. 4A, it is understood that the container may
be divided into multiple bins, compartments or sub-con-
tainers for containing the material or the container may
simply be a unitary container divided into different por-
tions without any associated wall, barrier or physical di-
vision.

[0043] In FIG. 4B, the second target relative position
may be expressed as a second distance (D,) and a sec-
ond angle (6,) with respect to a leader reference point
401 (e.g., position of the leader antenna of the location-
determining receiver). The distance D, is the shortest or
linear distance between the leader reference point 401
and the follower reference point 403 (e.g., position of the
leader antenna of the follower location-determining re-
ceiver 46). The second target relative position may be
aligned such that a chute 404 or conduit of the leader
vehicle 400 is aligned with a second volume 407 or sec-
ond zone of a container of the follower vehicle 405. As
shown, the second volume 407 is associated with an in-
termediate portion of the container, where the front is
defined with reference to the direction of travel of the
follower vehicle 405. Although the second volume 407 is
distinct or separated from the first volume 406 and the
third volume 408 by the dashed lines in FIG. 4B, it is
understood that the container may be divided into multi-
ple bins, compartments or sub-containers for containing
the material or the container may simply be a unitary
container divided into different portions without any as-
sociated wall, barrier or physical division.

[0044] InFIG.4C, the third target relative position may
be expressed as a third distance (D3) and a third angle
(63) with respect to a leader reference point 401 (e.g.,
position of the leader antenna of the location-determining
receiver). The distance Dj is the shortest or linear dis-
tance between the leader reference point 401 and the
follower reference point 403 (e.g., position of the leader
antenna of the follower location-determining receiver 46).
The third targetrelative position may be aligned such that
achute 404 or conduit of the leader vehicle 400 is aligned
with a third volume 408 or third zone of a container of the
follower vehicle 405. As shown, the third volume 408 is
associated with a rear portion of the container, where the
front is defined with reference to the direction of travel of
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the follower vehicle 405. Although the third volume 408
is distinct or separated from the second volume 407 by
the dashed line in FIG. 4C, it is understood that the con-
tainer may be divided into multiple bins, compartments
or sub-containers for containing the material or the con-
tainer may simply be a unitary container divided into dif-
ferent portions without any associated wall, barrier or
physical division.

[0045] The system 1110ofFIG.5is similartothe system
11 of FIG. 1, except the follower vehicle electronics 112
of FIG. 5 further comprises a first sensor assembly 70,
a second sensor assembly 71 and a third sensor assem-
bly 72 associated with a container or containers of the
follower vehicle. In addition, the follower data processor
154 further comprises a weighing module 61.

[0046] Eachsensorassembly (70,71 and 72)compris-
es a piezoelectric sensor, a piezoresistive sensor or an-
other weight sensor for detecting a weight associated
with a material (e.g., grain, oilseed, harvested crop, fiber,
cotton, or corn) stored or accumulated in a corresponding
portion or zone of the container. For example, each
weight sensor (73, 76 and 77) may be sandwiched be-
tween a bottom of the container and a pressure plate
upon which the material in a certain zone or portion of
the container rests. A piezoelectric sensor generates
electrical energy or an electrical property in response to
the application of pressure, force, or weightto the sensor.
A piezoresistive sensor changes its electrical resistance
inresponse to the application of pressure, force or weight.
If the weighing module 61 determines that the weight or
mass applied to the weight sensor (70, 71 or 72) reaches
or exceeds a threshold minimum weight, the correspond-
ing zone or volume of the container may be regarded as
full of the material or having a target level of material.
[0047] If the weight sensor (73, 76 or 77) provides an
analog output as sensor data, the weight sensor may be
coupled to an analog-to-digital converter 74 (e.g., an A/D
converter). Inturn, the analog-to-digital converter 74 may
be coupled to a data transceiver 75 that is capable of
transmitting or receiving a data message to the follower
data processor 154 via the primary databus 32. A first
sensor assembly 70 comprises a first weight sensor 73
coupled to an analog-to-digital converter 74, which is in
turn coupled to a data transceiver 75. A second sensor
assembly 71 comprises a second weight sensor 76 cou-
pled to an analog-to-digital converter 74, which is in turn
coupled to a data transceiver 75. A third sensor assembly
72 comprises a third weight sensor 77 coupled to an an-
alog-to-digital converter 74, which is in turn coupled to a
data transceiver 75.

[0048] The weighing module 61 evaluates the sensor
data (e.g., weight data or status message data) transmit-
ted from one or more data transceivers 75 associated
with different zones or volumes of the follower vehicle,
or one or more containers associated with the follower
vehicle (e.g., 405). As shown in FIG. 5, the sensor as-
semblies (70, 71 and 72) comprise a first sensor assem-
bly 70 associated with a first zone or first volume (e.g.,
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406) of a container or containers of the follower vehicle;
a second sensor assembly 71 associated with a second
zone or second volume (e.g., 407) of the container or
containers of the follower vehicle; and a third sensor as-
sembly 72 associated with a third zone or third volume
(e.g., 408) of the container or containers of the follower
vehicle. For example, the first sensor assembly 70 pro-
vides a weight reading indicative of a level of material or
fullness of the first zone or first volume 406; the second
sensor assembly 71 provides a weight reading indicative
of a level of material or fullness of the second zone or
second volume 407; and the third sensor assembly 72
provides a weight reading indicative of a level of material
or fullness of a third zone or third volume 408.

[0049] In a first example, if the weighing module 61
determines that a minimum threshold weight is met or
exceeded in one zone or volume of the container, the
follower adjuster 58 may shift one target position (e.g.,
first relative target position) of the follower vehicle with
respect to the leader vehicle to another or next target
position (e.g., a second relative target position or a third
relative target position). In a second example, the follow-
er data processor 54 may transmit a signal from the fol-
lower vehicle wireless communications device 62 to the
leader wireless communications device 30 such that the
leader position module 20 or the leader adjuster 22 shifts
the position of the leader vehicle (e.g., 400) with respect
to the follower vehicle (e.g., 405), until the zones or vol-
umes associated with the other positions are full to a
desired degree or desired level of fullness. The desired
level of fullness may be expressed as a percentage or
fraction of the total capacity of any zone or volume, for
instance. Regardless of which vehicle electronics (10,
12, 112 or 212) initiates the shift from the one target po-
sition to another target position, the shiftis communicated
to the other vehicle electronics via the wireless commu-
nication devices (30, 62). Further, the synchronization
modules 26 may track such shifts to better coordinate
maintaining appropriate relative positions of the vehicles
(400, 405). If the weighing module 61 determines that all
available zones or volumes of the container or the fol-
lower vehicle are full, the material sent via the chute may
be disabled for a time period to allow another follower
vehicle that has an empty container to engage with the
leader vehicle in material collection and storage.

[0050] Thesystem211ofFIG.6is similarto the system
11 of FIG. 1, except the follower vehicle electronics 212
of FIG. 6 further comprises a first sensor assembly 170,
a second sensor assembly 171 and a third sensor as-
sembly 172 associated with a container or containers of
the follower vehicle. In addition, the follower data proc-
essor 254 further comprises a sensor processing module
61.

[0051] Eachsensorassembly(170,171and 172)com-
prises an electromagnetic sensor (e.g., an optical sensor
or laser sensor) or EM sensor. The electromagnetic sen-
sor (173, 176 or 177) may comprise a transceiver, the
combination of an transmitter and a receiver, the combi-
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nation of a laser transmitter and an optical or electromag-
netic radiation detector (e.g., photo-detector or cadmium
sulfide cell) that operates within visible light spectrum,
ultraviolet, infra-red, near infra-red, or another suitable
range of the electromagnetic spectrum. Further, each
sensor assembly (170, 171 and 172) may be associated
with a passive optical reflector, a reflective surface, or a
mirror thatis spatially separated from the transmitter, light
emitting source, laser or transceiver. For instance, the
passive optical reflector, reflective surface or mirror may
be located on an opposite side or portion of the container
from the sensor assembly (170, 171 and 172) such that
an optical path or electromagnetic path between the sen-
sor assembly and the reflector, reflective surface or mir-
ror intercepts, strikes or irradiates the material at or near
a full level of the material, for each monitored volume,
zone or monitored section of the container.

[0052] If the electromagnetic sensor (173, 176 or 177)
provides an analog output, the electromagnetic sensor
is coupled to an analog-to-digital converter 74 or A/D
converter. In turn, the analog-to-digital converter 74 may
be coupled to a data transciever 75 that is capable of
transmitting or receiving a data message to the follower
data processor 54 or the sensor processing module 61
via the primary databus 32. A first sensor assembly 170
comprises a first electromagnetic sensor 173 coupled to
an analog-to-digital converter 74, which is in turn coupled
to a data transceiver 75. A second sensor assembly 171
comprises a second electromagnetic sensor 176 coupled
to an analog-to-digital converter 74, which is in turn cou-
pled to a data transceiver 75. A third sensor assembly
172 comprises a third electromagnetic sensor 177 cou-
pled to an analog-to-digital converter 74, which is in turn
coupled to a data transceiver 75.

[0053] If no reflection is received from a transmission
of an electromagnetic signal or radiated light from an
electromagnetic sensor (173, 176, or 177) toward the
reflector, reflective surface or mirror, the electromagnetic
sensor (173, 176 or 177) (e.g., a photo-detector portion
thereof) may send a signal or status message to the sen-
sor processing module 61 via the primary databus 32
that indicates the particular volume, zone or section of
the container is full or full to a certain level associated
with the transmitted beam of electromagnetic radiation.
The sensor processing module 61 or follower data proc-
essor 254 evaluates signal data or status message data
transmitted from one or more data transceivers 75 asso-
ciated with different zones or volumes of the container
or the follower vehicle. As shown in FIG. 6, the sensor
assemblies (170, 171 and 172) comprise a first sensor
assembly 170 associated with a first zone or first volume
(e.g., 406) of a container of the follower vehicle (e.g.,
405); a second sensor assembly 171 associated with a
second zone (e.g., 407) or second volume of the con-
tainer of the follower vehicle; and a third sensor assembly
172 associated with a third zone (e.g., 408) or third vol-
ume of the container of the follower vehicle.

[0054] In one example, if the sensor processing mod-



15 EP 2 044 826 B1 16

ule 61 determines that a reflection of an electromagnetic
signal is not received at the sensor assembly (170, 171,
or 172) in one zone or volume of the container, the fol-
lower adjuster 58 may shift the position of the follower
vehicle (e.g., 405) with respect to the leader vehicle (e.g.,
400). In another example, if the sensor processing mod-
ule 61 determines that a reflection of an electromagnetic
signal is not received at the sensor assembly (170, 171,
or 172) in one zone or volume of the container, the fol-
lower data processor 254 may transmit a signal from the
follower vehicle wireless communications device 62 to
the leader wireless communications device 30 such that
the leader position module 20 or the leader adjuster 22
shifts the position of the leader vehicle (e.g., 400) with
respect to the follower vehicle (e.g., 405), until the zones
or volumes associated with the other positions are full to
a desired degree. Regardless of which vehicle electron-
ics (10, 12, 112, or 212) initiates the shift from the one
target relative position to another target relative position,
the shiftis communicated to the other vehicle electronics
via the wireless communication devices (30, 62). Further,
the synchronization modules 26 may track such shifts to
better coordinate maintaining appropriate relative posi-
tions (e.g., including angular bearing and distance, or
lateral offset and direction of travel offset) of the vehicles.
If the sensor processing module 61 or the follower data
processor 254 determines that all available zones or vol-
umes of the container or the follower vehicle are full or
filled to a desired degree, the material sent via the chute
may be disabled for a time period to allow another fol-
lower vehicle that has an empty container to engage with
the leader vehicle (e.g., 400) in material collection and
storage.

[0055] In one embodiment, the follower vehicle (e.g.,
405) has at least two zones or volumes for storing the
material. In one example, each zone may be associated
with an electromagnetic sensor (e.g., optical sensor or
173, 176 or 177) that optically detects or electromagnet-
ically detects a level of the stored material in the zone.
The electromagnetic sensor (173, 176, or 177) may com-
prise an optical transmitter that transmits an optical, infra-
red, near-infrared or laser signal from one side of the
container toward an optically reflective member on an
opposite side, opposite diameter portion, or radially op-
posite portion, of the container. Further, the electromag-
netic sensor (173, 176, or 177) comprises an optical re-
ceiver that is capable of receiving the reflection from the
optically reflective member if the reflection is not attenu-
ated or blocked by the presence of stored material in the
zone or volume. Accordingly, the electromagnetic sensor
(173, 176, or 177) may be configured to provide a zone
status signal or status data message (e.g., zone full mes-
sage) to the selector 24 such that the selector 24 can
switch to another zone that is not yet full.
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Claims

1. A method for controlling the loading of a container
associated with a vehicle (405), the method compris-

ing:

determining a leader location of a lead vehicle
(400),

determining a follower location of a follower ve-
hicle (405) having a container for storing a ma-
terial,

calculating an observed relative position be-
tween the lead vehicle (400) and the follower
vehicle (405),

establishing target relative positions between
the lead vehicle and the follower vehicle, the tar-
getrelative positions including at least a first tar-
getrelative position and a second target relative
position spatially separated from the first target
relative position, wherein the first target relative
position is expressed as a first distance (D4) and
a first angle (64) with respect to a leader refer-
ence point (401) of the leader vehicle (400) and
a follower reference point (403) of the follower
vehicle (405), the first target relative position
aligned such that a chute or conduit (404) of the
leader vehicle (400) is aligned with a first volume
(406) or first zone of the container of the follower
vehicle (405) and the second target relative po-
sition is expressed as a second distance (D,)
and a second angle (0,) with respect to a leader
reference point (401) of the leader vehicle (400)
and a follower reference point (406) of the fol-
lower vehicle (405), the second target relative
position aligned such that a chute or conduit
(404) of the leader vehicle is aligned with a sec-
ond volume (407) or second zone of the con-
tainer of the follower vehicle (405),

selecting a preferential one of the established
target positions, and

adjusting the observed relative position of the
follower vehicle (405) to achieve the selected
preferential one of the established target posi-
tions,

characterized in that the selecting comprises
maintaining a certain relative position between
the vehicles (400, 405) for a corresponding max-
imum time period prior to shifting a next relative
position between the vehicles (400, 405),
wherein the maximum time period is selected
based on a storage capacity of the container,
volume or zone and the yield rate of the material
from the lead vehicle (400), the delivery rate, the
flow rate, or the throughput rate of the material
from the lead vehicle (400) to the follower vehicle
(405),

and/or that the selecting comprises detecting a
weight associated with a material stored or ac-
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cumulated in a corresponding portion or zone of
the container, determining whether the weight
or mass applied to the weight sensor (73, 76,
77) reaches a threshold minimum weight, gen-
erating a signal or status message that the cor-
responding zone (406,407,408) of the container
is regarded as full with the material if the deter-
mined weight reaches or meets a threshold and
shifting the position of the follower vehicle (405)
with respect to the leader vehicle (400) if the
minimum threshold weight is exceeded in one
zone or volume (406, 407, 408) of the container
until the zones or volumes (406, 407, 408) as-
sociated with the other positions are full to a de-
sired degree,

and/or that the selecting comprises transmitting
an electromagnetic signal toward at least one of
a reflector or reflective surface mounted in the
container of the vehicle (405), determining
whether a reflection of the electromagnetic sig-
nal is not received for a minimum threshold time
based on a material in a corresponding zone of
the container blocking or attenuating the trans-
mitted electromagnetic signal, generating a sig-
nal or status message that the corresponding
zone of the container is regarded as full with the
material if the reflection is not received for the
minimum threshold time and shifting a position
of the follower vehicle with respect to the leader
vehicle until the zones or volumes (406, 407,
408) of the container associated with the other
positions are full to a desired degree if the status
signal indicates that the corresponding zone of
the container is full.

The method according to claim 1 further comprising:
transmitting a signal from the follower vehicle (405)
to aleader vehicle (400) such thatthe leader position
module or the leader adjuster shifts the position of
the leader vehicle with respect to the follower vehicle.

The method according to claim 1 wherein the leader
vehicle (400) comprises a combine and wherein the
follower vehicle (405) comprises a grain cart, and
wherein the material comprises harvested grain.

A system (11) for controlling the loading of a con-
tainer associated with a vehicle, the system compris-

ing:

a leader location-determining receiver (34) for
determining a leader location of a lead vehicle
(400),

a follower location-determining receiver (46) for
determining a follower location of a follower ve-
hicle (405) having a container for storing a ma-
terial,

a position module (20, 56) for calculating an ob-
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served relative position between the lead vehi-
cle (400) and the follower vehicle (405),

a data processor (18, 54) for establishing target
relative positions between the lead vehicle (400)
and the follower vehicle (405), the target relative
positions including at least a first target relative
position and a second target relative position
spatially separated from the first target relative
position, wherein the first target relative position
is expressed as a first distance (D4) and a first
angle (8,) with respect to a leader reference
point (401) of the leader vehicle (400) and a fol-
lower reference point (403) of the follower vehi-
cle (405), the first target relative position aligned
such that a chute or conduit (404) of the leader
vehicle (400) is aligned with a first volume (406)
or first zone of the container of the follower ve-
hicle (405) and the second target relative posi-
tion is expressed as a second distance (D,) and
a second angle (0,) with respect to a leader ref-
erence point (401) of the leader vehicle (400)
and a follower reference point (406) of the fol-
lower vehicle (405), the second target relative
position aligned such that a chute or conduit
(404) of the leader vehicle is aligned with a sec-
ond volume (407) or second zone of the con-
tainer of the follower vehicle (405),

a selector (24) for selecting a preferential one
of the established target positions, and

an adjuster (54) for adjusting the observed rel-
ative position of the follower vehicle (405) to
achieve the selected preferential one of the es-
tablished target positions,

characterized in that the selector (24) is adapt-
ed to maintain a certain relative position be-
tween the vehicles (400, 405) for a correspond-
ing maximum time period prior to shifting a next
relative position between the vehicles (400,
405), wherein the maximum time period is se-
lected based on a storage capacity of the con-
tainer, volume or zone and the yield rate of the
material from the lead vehicle (400), the delivery
rate, the flow rate, or the throughput rate of the
material from the lead vehicle (400) to the fol-
lower vehicle (405),

and/or that the selector (24) is adapted to detect
a weight associated with a material stored or
accumulated in a corresponding portion or zone
of the container, determine whether the weight
or mass applied to the weight sensor (73, 76,
77) reaches a threshold minimum weight, gen-
erate a signal or status message that the corre-
sponding zone (406, 407, 408) of the container
is regarded as full with the material if the deter-
mined weight reaches or meets a threshold and
to shift the position of the follower vehicle (405)
with respect to the leader vehicle (400) if the
minimum threshold weight is exceeded in one
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zone or volume (406, 407, 408) of the container
until the zones or volumes (406, 407, 408) as-
sociated with the other positions are full to a de-
sired degree,

20

zeugs (405) ausgerichtetist, und der zweite Soll-
wert der relativen Position als ein zweiter Ab-
stand (D,) und ein zweiter Winkel (6,) beztiglich
eines Fihrungsreferenzpunktes (401) des Fiih-

and/or that an electromagnetic sensor is provid- 5 rungsfahrzeugs (400) und eines Folgereferenz-
ed for transmitting an electromagnetic signal to- punktes (403) des Folgefahrzeugs (405) ausge-
ward at least one of a reflector or reflective sur- driickt wird, wobei der zweite Sollwert der rela-
face mounted in the container of the vehicle tiven Position derart ausgerichtet ist, dass eine
(405) and the selector (24) is adapted to deter- Rinne oder eine Rohrleitung (404) des Fuh-
mine whether areflection of the electromagnetic 70 rungsfahrzeugs (400) auf ein zweites Volumen
signal is not received for a minimum threshold (407) oder eine zweite Zone des Behalters des
time based on a material in a corresponding Folgefahrzeugs (405) ausgerichtet ist,
zone of the container blocking or attenuating the Auswahlen einer bevorzugten Sollposition der
transmitted electromagnetic signal, to generate festgelegten Sollpositionen, und
a signal or status message that the correspond- 75 Einstellen der beobachteten relativen Position
ing zone of the container is regarded as full with des Folgefahrzeugs (405), um die ausgewahlte,
the material if the reflection is not received for bevorzugte Sollposition der festgelegten Sollpo-
the minimum threshold time and to shift a posi- sitionen zu erzielen,
tion of the follower vehicle with respect to the dadurch gekennzeichnet, dass das Auswah-
leader vehicle (400) until the zones or volumes 20 len das Beibehalten einer bestimmten relativen
(406, 407, 408) of the container associated with Position zwischen den Fahrzeugen (400, 405)
the other positions are full to a desired degree fr eine entsprechende maximale Zeitdauer vor
if the status signal indicates that the correspond- dem Verandern auf eine nachste relative Posi-
ing zone of the container is full. tion zwischen den Fahrzeugen (400, 405) um-
25 fasst, wobei die maximale Zeitdauer basierend

aufeiner Aufnahmekapazitatdes Behalters, des

Patentanspriiche Volumens oder der Zone und der Erntemenge
des Materials von dem Fiihrungsfahrzeug (400),
der Férdermenge, der Durchflussmenge oder
dem Durchsatz des Materials von dem Fuh-

rungsfahrzeug (400) zu dem Folgefahrzeug

1. Verfahren zum Steuern des Beladens eines Behal-
ters, dereinem Fahrzeug (405) zugeordnetist, wobei 30
das Verfahren Folgendes umfasst:

Bestimmen eines Fihrungsstandorts eines
FUhrungsfahrzeugs (400),

(405) ausgewahlt wird,
und/oder dass das Auswahlen Folgendes um-
fasst: das Detektieren eines Gewichts, das ei-

Bestimmen eines Folgestandorts eines Folge- 35 nem Material, das in einem entsprechenden Ab-
fahrzeugs (405), das einen Behalter zum Auf- schnitt oder einer Zone des Behélters aufge-
nehmen eines Materials aufweist, nommen oder angesammelt wurde, zugeordnet
Berechnen einer beobachteten relativen Positi- ist, Bestimmen, ob das Gewicht oder die Masse,
on zwischen dem Fihrungsfahrzeug (400) und die auf den Gewichtssensor (73, 76, 77) ange-
dem Folgefahrzeug (405), 40 wendet wird, einen Schwellenwert des minima-
Festlegen von Sollwerten fur die relativen Posi- len Gewichts erreicht, Erzeugen eines Signals
tionen zwischen dem Fihrungsfahrzeug und oder einer Statusmeldung, dass die entspre-
dem Folgefahrzeug, wobei die Sollwerte fir die chende Zone (406, 407, 408) des Behalters als
relativen Positionen zumindest einen ersten mit dem Material gefillt betrachtet wird, wenn
Sollwert der relativen Position und einen zwei- 45 das bestimmte Gewichteinen Schwellenwert er-
ten Sollwert der relativen Position, der raumlich reicht oder trifft, und Verandern der Position des
von dem ersten Sollwert der relativen Position Folgefahrzeugs (405) bezlglich des Fiihrungs-
getrennt ist, enthalten, wobei der erste Sollwert fahrzeugs (400), wenn der Schwellenwert des
der relativen Position als ein erster Abstand (D) minimalen Gewichts in einer Zone oder einem
und ein erster Winkel (64) bezuglich eines Fiih- 50 Volumen (406, 407, 408) des Behélters uber-
rungsreferenzpunktes (401) des Fihrungsfahr- schritten wird, bis die Zonen oder Volumen (406,
zeugs (400) und eines Folgereferenzpunktes 407, 408), die den anderen Positionen zugeord-
(403) des Folgefahrzeugs (405) ausgedriickt net sind, zu einem gewtlinschten Grad gefiillt
wird, wobei der erste Sollwert der relativen Po- sind,
55

sition derart ausgerichtet ist, dass eine Rinne
oder eine Rohrleitung (404) des Fuhrungsfahr-
zeugs (400) auf ein erstes Volumen (406) oder
eine erste Zone des Behalters des Folgefahr-

1"

und/oder dass das Auswahlen Folgendes um-
fasst: Senden eines elektromagnetischen Sig-
nals in Richtung eines Reflektors und/oder einer
reflektierenden Oberflache, die in dem Behalter



21 EP 2 044 826 B1

des Fahrzeugs (405) angebracht ist, Bestim-
men, ob eine Reflexion des elektromagneti-
schen Signals basierend auf einem Material in
einer entsprechenden Zone des Behélters, das
das gesendete elektromagnetische Signal blo-
ckiert oder abschwécht, fiir eine minimale
Schwellenwertzeit nicht empfangen worden ist,
Erzeugen eines Signals oder einer Statusmel-
dung, dass die entsprechende Zone des Behal-
ters als mit dem Material gefiillt betrachtet wird,
wenn die Reflexion fiir die minimale Schwellen-
wertzeit nicht empfangen worden ist, und Ver-
andern einer Position des Folgefahrzeugs be-
zliglich des Flhrungsfahrzeugs bis die Zonen
oder Volumen (406, 407, 408) des Behalters,
die den anderen Positionen zugeordnet sind, zu
einem gewtlinschten Grad gefiillt sind, wenn das
Statussignal anzeigt, dass die entsprechende
Zone des Behalters voll ist.

Verfahren nach Anspruch 1, das ferner Folgendes
umfasst:

Senden eines Signals von dem Folgefahrzeug (405)
zu einem Fuhrungsfahrzeug (400) derart, dass das
Fihrungspositionsmodul oder die Fiihrungseinstell-
vorrichtung die Position des Fiihrungsfahrzeugs be-
zuglich des Folgefahrzeugs verandert.

Verfahren nach Anspruch 1, wobei das Fihrungs-
fahrzeug (400) einen Mahdrescher umfasst und das
Folgefahrzeug (405) einen Getreidewagen umfasst
und wobei das Material geerntetes Getreide um-
fasst.

System (11) zum Steuern des Beladens eines Be-
halters, der einem Fahrzeug (405) zugeordnet ist,
wobei das System Folgendes umfasst:

einen Fuhrungsstandortbestimmungsempfan-
ger (34) zum Bestimmen eines Fiihrungsstand-
orts eines Fuhrungsfahrzeugs (400),

einen Folgestandortbestimmungsempfanger
(46) zum Bestimmen eines Folgestandorts ei-
nes Folgefahrzeugs (405), das einen Behalter
zum Aufnehmen eines Materials aufweist,

ein Positionsmodul (20, 56) zum Berechnen ei-
ner beobachteten relativen Position zwischen
dem Fuhrungsfahrzeug (400) und dem Folge-
fahrzeug (405),

einen Datenprozessor (18, 54) zum Festlegen
von Sollwerten fiir die relativen Positionen zwi-
schen dem Fihrungsfahrzeug (400) und dem
Folgefahrzeug (405), wobei die Sollwerte fiir die
relativen Positionen zumindest einen ersten
Sollwert der relativen Position und einen zwei-
ten Sollwert der relativen Position, der raumlich
von dem ersten Sollwert der relativen Position
getrennt ist, enthalten, wobei der erste Sollwert
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der relativen Position als ein erster Abstand (D)
und ein erster Winkel (64) bezuglich eines Fuh-
rungsreferenzpunktes (401) des Fuhrungsfahr-
zeugs (400) und eines Folgereferenzpunktes
(403) des Folgefahrzeugs (405) ausgedrickt
wird, wobei der erste Sollwert der relativen Po-
sition derart ausgerichtet ist, dass eine Rinne
oder eine Rohrleitung (404) des Fiihrungsfahr-
zeugs (400) auf ein erstes Volumen (406) oder
eine erste Zone des Behalters des Folgefahr-
zeugs (405) ausgerichtetist, und der zweite Soll-
wert der relativen Position als ein zweiter Ab-
stand (D,) und ein zweiter Winkel (6,) bezuglich
eines Fihrungsreferenzpunktes (401) des Fiih-
rungsfahrzeugs (400) und eines Folgereferenz-
punktes (403) des Folgefahrzeugs (405) ausge-
driickt wird, wobei der zweite Sollwert der rela-
tiven Position derart ausgerichtet ist, dass eine
Rinne oder eine Rohrleitung (404) des Fuh-
rungsfahrzeugs (400) auf ein zweites Volumen
(407) oder eine zweite Zone des Behalters des
Folgefahrzeugs (405) ausgerichtet ist,

eine Auswahlvorrichtung (24) zum Auswahlen
einer bevorzugten Sollposition der festgelegten
Sollpositionen, und

eine Einstellvorrichtung (54) zum Einstellen der
beobachteten relativen Position des Folgefahr-
zeugs (405), um die ausgewahlte, bevorzugte
Sollposition der festgelegten Sollpositionen zu
erzielen,

dadurch gekennzeichnet, dass die Auswahl-
vorrichtung (24) dafiir ausgelegt ist, eine be-
stimmte relative Position zwischen den Fahr-
zeugen (400, 405) fur eine entsprechende ma-
ximale Zeitdauer vor dem Veradndern auf eine
nachste relative Position zwischen den Fahr-
zeugen (400, 405) beizubehalten, wobei die ma-
ximale Zeitdauer basierend auf einer Aufnah-
mekapazitat des Behalters, des Volumens oder
der Zone und der Erntemenge des Materials von
dem Fihrungsfahrzeug (400), der Férdermen-
ge, der Durchflussmenge oder dem Durchsatz
des Materials von dem Fiihrungsfahrzeug (400)
zu dem Folgefahrzeug (405) ausgewahlt wird,
und/oder dass die Auswahlvorrichtung (24) da-
firausgelegtist, ein Gewichtzu detektieren, das
einem Material zugeordnetist, das in einem ent-
sprechenden Abschnitt oder einer Zone des Be-
halters aufgenommen oder angesammelt wur-
de, zu bestimmen, ob das Gewicht oderdie Mas-
se, die auf den Gewichtssensor (73, 76, 77) an-
gewendet wird, einen Schwellenwert des mini-
malen Gewichts erreicht, ein Signal oder eine
Statusmeldung, dass die entsprechende Zone
(406, 407, 408) des Behalters als mit dem Ma-
terial gefillt betrachtet wird, zu erzeugen, wenn
das bestimmte Gewicht einen Schwellenwert er-
reicht oder trifft, und die Position des Folgefahr-
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zeugs (405) bezuglich des Fuhrungsfahrzeugs
(400) zu veradndern, wenn der Schwellenwert
des minimalen Gewichts in einer Zone oder ei-
nem Volumen (406, 407, 408) des Behalters

primée par une premiére distance (D4) etun pre-
mier angle (84) par rapport a un point de réfé-
rence de téte (401) du véhicule de téte (400) et
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un point de référence de suiveur (403) du véhi-
cule suiveur (405), la premiére position relative
cible étant alignée de telle sorte qu'une goulotte
ou un conduit (404) du véhicule de téte (400)

Uberschritten wird, bis die Zonen oder Volumen 5 soit aligné avec un premier volume (406) ou une
(406, 407, 408), die den anderen Positionen zu- premiére zone du conteneur du véhicule suiveur
geordnet sind, zu einem gewlinschten Grad ge- (405) et la seconde position relative cible est
fullt sind, exprimée par une seconde distance (D,) et un
und/oder dass ein elektromagnetischer Sensor second angle (0,) par rapport a un point de ré-
vorgesehen ist, um ein elektromagnetisches Si- 70 férence de téte (401) du véhicule de téte (400)
gnalin Richtung eines Reflektors und/oder einer et un point de référence de suiveur (406) du vé-
reflektierenden Oberflache, die in dem Behalter hicule suiveur (405), la seconde position relative
des Fahrzeugs (405) angebrachtist, zu senden, cible étant alignée de telle sorte qu'une goulotte
und die Auswahlvorrichtung (24) dafur ausge- ou un conduit (404) du véhicule de téte soit ali-
legt ist, zu bestimmen, ob eine Reflexion des 15 gné avec un second volume (407) ou une se-
elektromagnetischen Signals fiir eine minimale conde zone du conteneur du véhicule suiveur
Schwellenwertzeit nicht empfangen worden ist, (405),
basierend auf einem Material in einer entspre- la sélection d’'une position préférentielle des po-
chenden Zone des Behalters, das das gesen- sitions cibles établies, et
dete elektromagnetische Signal blockiert oder 20 I'ajustement de la position relative observée du
abschwacht, ein Signal oder eine Statusmel- véhicule suiveur (405) pour parvenir ala position
dung zu erzeugen, dass die entsprechende Zo- préférentielle sélectionnée des positions cibles
ne des Behalters als mit dem Material gefillt be- établies,
trachtet wird, wenn die Reflexion flir die minima- caractérisé en ce que la sélection comprend
le Schwellenwertzeit nicht empfangen worden 25 le maintien d’'une certaine position relative entre
ist, und eine Position des Folgefahrzeugs be- les véhicules (400, 405) pendant une période
zliglich des Fuhrungsfahrzeugs zu verandern, de temps maximale correspondante avant de
bis die Zonen oder Volumen (406, 407, 408) des déplacer une position relative suivante entre les
Behalters, die den anderen Positionen zugeord- véhicules (400, 405), dans lequel la période de
net sind, zu einem gewtlinschten Grad gefillt 30 temps maximale est sélectionnée en fonction
sind, wenn das Statussignal anzeigt, dass die d'une capacité de stockage du conteneur, du
entsprechende Zone des Behalters voll ist. volume ou de la zone et du rendement du ma-
tériau depuis le véhicule de téte (400), de la vi-
tesse de distribution, du débit d’écoulement, ou
Revendications 35 du débit du matériau depuis le véhicule de téte
(400) vers le véhicule suiveur (405),

1. Procédé de commande du chargement d’un conte- et/ou la sélection comprend la détection d’'un
neur associé a un véhicule (405), le procédé poids associé a un matériau stocké ou accumulé
comprenant : dans une partie ou zone correspondante du con-

40 teneur, la détermination que le poids ou la mas-
la détermination d’'une position de téte d’'un vé- se appliqué au capteur de poids (73, 76, 77)
hicule de téte (400), atteint ou non un poids minimum cible, la géné-
la détermination d’'une position de suiveur d’'un ration d’un signal ou d’'un message d’état que la
véhicule suiveur (405) comportant un conteneur zone correspondante (406, 407, 408) du conte-
pour stocker un matériau, 45 neur est jugée pleine de matériau si le poids
le calcul d’'une position relative observée entre déterminé atteint ou satisfait un seuil et le dé-
le véhicule de téte (400) et le véhicule suiveur placement de la position du véhicule suiveur
(405), (405) par rapport au véhicule de téte (400) si le
I'établissement de positions relatives cibles en- poids seuil minimum est dépassé dans une zone
tre le véhicule de téte et le véhicule suiveur, les 50 ou un volume (406, 407, 408) du conteneur jus-
positions relatives cibles comportant au moins qu’a ce que les zones ou volumes (406, 407,
une premiere position relative cible et une se- 408) associés aux autres positions soient rem-
conde position relative cible séparée spatiale- plis a un degré souhaite,
ment de la premiere position relative cible, dans et/ou en ce que la sélection comprend la trans-
lequel la premiere position relative cible est ex- 55 mission d’un signal électromagnétique vers au

moins un d’un réflecteur ou d’une surface réflé-
chissante monté dans le conteneur du véhicule
(405), la détermination qu’une réflexion du si-
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gnal électromagnétique est ou n’est pas regue
pendant un temps seuil minimum selon qu’un
matériau dans une zone correspondante du
conteneur bloque ou atténue le signal électro-
magnétique transmis, la génération d’'un signal
ou d’'un message d’état que la zone correspon-
dante du conteneur estjugée pleine de matériau
si la réflexion n’est pas regue pendant le temps
seuil minimum et le déplacement d’'une position
du véhicule suiveur par rapport au véhicule de
téte jusqu’a ce que les zones ou volumes (406,
407, 408) du conteneur associés aux autres po-
sitions soient remplis a un degré souhaité sile
signal d’état indique que la zone correspondan-
te du conteneur est pleine.

Procédé selon la revendication 1 comprenant en
outre

la transmission d’un signal par le véhicule suiveur
(405) a un véhicule de téte (400) de telle sorte que
le module de position de téte ou I'ajusteur de téte
déplace la position du véhicule de téte par rapport
au vehicule suiveur.

Procédé selon la revendication 1 dans lequel le vé-
hicule suiveur (400) comprend une moissonneuse-
batteuse et dans lequel le véhicule suiveur (405)
comprend un chariot a grains, et dans lequel le ma-
tériau comprend des grains récoltés.

Systeme (11) de commande du chargement d’un
conteneur associé un véhicule, le systeme
comprenant :

un récepteur de détermination de position de
téte (34) pour déterminer une position de téte
d’un véhicule de téte (400),

un récepteur de détermination de position de
suiveur (46) pour déterminer une position de sui-
veur d’'un véhicule suiveur (405) présentant un
conteneur destiné a stocker un matériau,

un module de position (20, 56) pour calculer une
position relative observée entre le véhicule de
téte (400) et le véhicule suiveur (405),

un processeur de données (18, 54) pour établir
des positions relatives cibles entre le véhicule
de téte (400) et le véhicule suiveur (405), les
positions relatives cibles comportant au moins
une premiere position relative cible et une se-
conde position relative cible séparée spatiale-
ment de la premiere position relative cible, dans
lequel la premiére position relative cible est ex-
primée parune premiére distance (D4) etun pre-
mier angle (6,) par rapport & un point de réfé-
rence de téte (401) du véhicule de téte (400) et
un point de référence de suiveur (403) du véhi-
cule suiveur (405), la premiére position relative
cible étant alignée de telle sorte qu’une goulotte
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ou un conduit (404) du véhicule de téte (400)
soit aligné avec un premier volume (406) ou une
premiére zone du conteneur du véhicule suiveur
(405) et la seconde position relative cible est
exprimée par une seconde distance (D,) et un
second angle (6,) par rapport & un point de ré-
férence de téte (401) du véhicule de téte (400)
et un point de référence de suiveur (406) du vé-
hicule suiveur (405), la seconde position relative
cible étant alignée de telle sorte qu'une goulotte
ou un conduit (404) du véhicule de téte soit ali-
gné avec un second volume (407) ou une se-
conde zone du conteneur du véhicule suiveur
(405),

un sélecteur (24) pour sélectionner une position
préférentielle des positions cibles établies, et
un ajusteur (54) pour ajuster la position relative
observée du véhicule suiveur (405) pour parve-
nir a la position préférentielle sélectionnée des
positions cibles établies,

caractérisé en ce que le sélecteur (24) est
adapté pour maintenir une certaine position re-
lative entre les véhicules (400, 405) pendantune
période de temps maximale correspondante
avant de déplacer une position relative suivante
entre les véhicules (400, 405), dans lequel la
période de temps maximale est sélectionnée en
fonction d’une capacité de stockage du conte-
neur, du volume ou de la zone et du rendement
du matériau depuis le véhicule de téte (400), de
la vitesse de distribution, du débit d’écoulement,
ou du débit du matériau depuis le véhicule de
téte (400) vers le véhicule suiveur (405),
et/ouen ce quele sélecteur (24) estadapteé pour
détecter un poids associé a un matériau stocké
ou accumulé dans une partie ou zone corres-
pondante du conteneur, déterminer que le poids
ou la masse appliqué au capteur de poids (73,
76, 77) atteint ou non un poids minimum cible,
générer un signal ou un message d’état que la
zone correspondante (406, 407, 408) du conte-
neur est jugée pleine de matériau si le poids
déterminé atteint ou satisfait un seuil et déplacer
la position du véhicule suiveur (405) par rapport
au véhicule de téte (400) si le poids seuil mini-
mum est dépassé dans une zone ou un volume
(406, 407, 408) du conteneur jusqu’a ce que les
zones ou volumes (406, 407, 408) associés aux
autres positions soient remplis a un degré sou-
haité,

et/ou en ce qu’un capteur électromagnétique
est fourni pour transmettre un signal électroma-
gnétique vers au moins un d’un réflecteur ou
d’une surface réfléchissante monté dans le con-
teneur du véhicule (405), et le sélecteur (24) est
adapté pour déterminer qu’une réflexion du si-
gnal électromagnétique est ou n’est pas recue
pendant un temps seuil minimum selon qu’un
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matériau dans une zone correspondante du
conteneur bloque ou atténue le signal électro-
magnétique transmis, générer un signal ou un
message d’état que la zone correspondante du
conteneur est jugée pleine de matériau si la ré-
flexion n’est pas regue pendant le temps seuil
minimum et déplacer une position du véhicule
suiveur par rapport au véhicule de téte jusqu’a
ce que les zones ou volumes (406, 407, 408) du
conteneur associés aux autres positions soient
remplis a un degré souhaité si le signal d’état
indique que la zone correspondante du conte-
neur est pleine.
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