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Description

[0001] Crop harvesting machines, such as combines,
sometimes include crop throughput sensors. Such sen-
sors detect the ongoing crop yield of the swath of the
harvesting machine.
[0002] WO 2013/078328 A2, considered as generic,
describes a combine with a cornhead having fingers
sensing stalk diameters on both sides of the stripper
plates of each row unit. Additionally, the entire yield of
the combine is sensed and assigned to the particular
rows based on the respective stalk diameters.
[0003] EP 1 400 161 A1 describes a combine with a
yield sensor which is calibrated with sensed mass data
measured on a transport vehicle during unloading of the
grain.
[0004] WO 2013/023142 A1 describes a combine with
a yield monitoring system sensing the impact forces of
grain on an impeller plate at the exit of the grain elevator.
Another sensor senses the height of grain on the flights
of the grain elevator and the signals of both sensors are
compared to gain a correction factor for the signals of
one of the sensors.
[0005] The information produced from such sensors
may be inadequate for the ever-increasing sophistication
of crop management.
[0006] This problem is resolved by the claims.
[0007] An embodiment of the invention is shown in the
drawings:

Figure 1 is a schematic diagram of an example crop
yield sensing system.

Figure 2 is a flow diagram of an example method for
estimating crop yield.

Figure 3 is a flow diagram of another example meth-
od for estimating crop yield.

Figure 4 is a schematic diagram of another example
crop yield sensing system.

Figure 4A is a schematic diagram illustrating har-
vesting and sensing of plants an an individual portion
of the crop yield sensing system of Figure 4.

Figure 5 is a schematic diagram of another example
implementation of the crop yield sensing system of
Figure 1.

Figure 6 is a side elevational view of another example
crop yield sensing system comprising the crop yield
sensing system of Figure 5.

Figure 7 is a schematic illustration illustrating crop
yield sensing by the system of Figure 6.

Figure 8 is a flow diagram of another example meth-

od for estimating crop yield may be carried out by
the system of Figure 6.

Figure 9 is a top perspective view of an example
harvesting platform for the crop yield sensing system
of Figure 6.

Figure 10 is a top perspective view of an example
unit of the harvesting platform of Figure 9.

Figure 11 is a bottom perspective view of the row
unit of Figure 10.

Figure 12 is a top perspective view of an example
frame of the row unit of Figures 9 and 10.

[0008] Figure 1 schematically illustrates an example
crop yield sensing system 20. Crop yield sensing system
20 outputs crop data and field maps with an enhanced
resolution. In an example embodiment, the term "reso-
lution" refers to the level of detail with regard to crop data
and/or field maps. Resolution for crop data or field maps
may be determined by the smallest unit for which an at-
tribute is sensed or for which an attribute is derived. Gen-
erally, the smaller the unit, the greater the resolution.
Crop yield sensing system 20 outputs crop data and
maps a field using sensed or derived attributes and/or
identified conditions for individual units or portions of the
field having a width less than a utilized crop harvesting
width of a harvester. For example, even though a har-
vester may have a harvesting swath of 12 rows, crop
yield sensing system 20 may output crop data or field
maps providing crop attributes such as, yield, for less
than 12 rows, such as on a row-by-row basis or even a
plant-by-plant basis. Crop yield sensing system 20 may
be similarly implemented with respect to non-row crops
and non-row harvesters. The greater crop data resolution
provided by crop yield sensing system 20 facilitates more
advanced and sophisticated crop management.
[0009] Crop yield sensing system 20 comprises har-
vester 22, processor 30, memory 32 and output 34. Har-
vester 22 comprises an agricultural machine configured
to collect, gather or harvest crops. Harvester 22 gathers
or harvests such crops along an area or swath 23 com-
prising portions P1, P2 and P3. Each portion of harvester
22 harvests the crops from a distinct region of a field. In
one implementation, portions P1, P2 and P3 of harvester
22 comprise individual row units to harvest individual crop
rows. In another implementation, portions P1, P2 and P3
of harvester 22 comprise groups or subsets of individual
row units. In some implementations, the crops are not
grown in rows, wherein each portion of harvester 22 har-
vests a distinct area of the crops along the swath 23 of
harvester 22.
[0010] Harvester 22 comprises a plurality of sensors
assigned to each of one or more individual portions of
the harvesting swath. In the example illustrated, harvest-
er 22 comprises sensor 36 and sensor 38 located so as

1 2 



EP 2 944 179 B1

3

5

10

15

20

25

30

35

40

45

50

55

to cooperate with one another to determine crop yield
from the example portion P1 of harvester 22. Although
sensors 36, 38 are illustrated as being assigned to a cen-
tral portion P1 of the swath 23 of harvester 22, in other
implementations, sensor 36, 38 may alternatively be as-
signed to other portions, such as portion P2 and/or por-
tion P3. In other implementations, each of such portions
may be assigned a pair of sensors to facilitate yield de-
terminations for the particular individual portions of swath
23. Although harvester 22 is illustrated as including three
of such portions, in other implementations, swath 23 of
harvester 22 may be partitioned into a greater or fewer
of such portions, wherein one or more of such portions
is assigned a plurality of sensors that cooperate to de-
termine crop yield for each individual portion. In some
implementations, such portions may share sensors.
[0011] Sensors 36, 38 comprise different types of sen-
sors sensing different events, stimulus and/or crop at-
tributes. Because sensors 36, 38 detect different events,
stimulus and/or crop attributes, the determination of crop
yield for the particular portion to which sensors 36, 38
are assigned may be more reliable and accurate.
[0012] As will be described hereafter, in one implemen-
tation, the different signals from sensor 36, 38 are both
utilized to determine or estimate crop yield for the partic-
ular portion of swath 23. In one implementation, signals
from sensor 38 are utilized to adjust a crop yield estimate
for the associated portion of swath 23 to compensate for
yield determining inadequacies of sensor 36. In one im-
plementation, sensor 36 comprises a sensor associated
with a stripper plate of portion P1 while sensor 38 com-
prises an acoustic sensor associated with portion P1. In
other implementations, sensor 36, 38 may comprise oth-
er distinct forms of sensors.
[0013] Processor 30 comprises at least one process-
ing unit in communication with sensors 36, 38 to receive
signals from sensors 36, 38 and, following instructions
contained in memory 32, determine or estimate a crop
yield for the portion of swath 23 associated with sensors
36, 38. Processor 30 is further configured to generate
output 34 for the determined or estimated crop yield for
the particular portion. In an example embodiment, the
term "processing unit" means a presently developed or
future developed processing unit that executes sequenc-
es of instructions contained in a memory. Execution of
the sequences of instructions causes the processing unit
to perform steps such as generating control signals. The
instructions may be loaded in a random access memory
(RAM) for execution by the processing unit from a read
only memory (ROM), a mass storage device, or some
other persistent storage. In other embodiments, hard
wired circuitry may be used in place of or in combination
with software instructions to implement the functions de-
scribed. For example, processor 30 may be embodied
as part of one or more application-specific integrated cir-
cuits (ASICs). Unless otherwise specifically noted, the
controller is not limited to any specific combination of
hardware circuitry and software, nor to any particular

source for the instructions executed by the processing
unit.
[0014] In one implementation, processor 30 and mem-
ory 32 form a controller which is incorporated as part of
harvester 22. In yet another implementation, processor
30 and memory 32 are remotely located with respect to
harvester 22, wherein harvester 22 communicates with
processor 30 and transmits signals from sensor 36, 38
in a wireless fashion to processor 30. In still other imple-
mentations, processor 30 and memory 32 are provided
as part of a portable electronic computing device which
is configured to be temporarily connected to sensors 36,
38 of harvester 22 during harvesting.
[0015] Output 34 is generated by processor 30 in re-
sponse to a determination of a crop yield for a particular
portion of harvester 22. Output 34 comprises the display
of the determined crop yield, the storage of the deter-
mined crop yield and/or an adjustment of an operating
characteristic of harvester 22. In the example illustrated,
to facilitate such output 34, system 20 comprises display
42, data storage 44 and actuator 46 (each of which is
schematically shown). Display 42 comprises a monitor,
display screen or the like by which an operator of har-
vester 22, manager or other person is presented with
data regarding the current or ongoing crop yield from the
particular portion of swath 23 or a cumulative crop yield
for the particular portion of swath 23. In one implemen-
tation, display 42 comprises a touch screen, serving as
an input for entering data, selections or commands. In
one implementation, display 42 is carried by harvester
22. In yet another implementation, display 42 is located
remote with respect to harvester 22.
[0016] Data storage 44 comprises a persistent storage
device or non-transitory computer-readable medium up-
on which results or data derived from the signals received
from sensors 36, 38 regarding crop yield is stored. In one
implementation, data storage 44 is provided as part of
the non-transitory memory 32. In one implementation,
data storage 44 is local, carried by harvester 22. In yet
another implementation, data storage 44 is remote from
harvester 22, such as where data storage 44 is provided
at a remote server facility.
[0017] Actuator 46 comprises one or more mecha-
nisms which adjust operational characteristics of har-
vester 22 in response to control signals from processor
30 which are based upon the determined or estimated
crop yield for a particular portion of swath 23 of harvester
22. In one implementation, actuator 46 adjusts individual
operating characteristic of the particular portion of swath
23 of harvester 22. For example, in response to deter-
mining an increase in crop yield for a particular portion,
such as portion P1, processor 30 generates signals caus-
ing actuator 46 to adjust at least one operational charac-
teristic of the portion of harvester 22 that is harvesting
the portion P1. In another implementation, actuator 46
adjusts the operational characteristics of the entire swath
23 or multiple portions of swath 23. For example, in one
implementation, processor 30 adds the estimated crop
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yield rate from multiple portions to estimate a crop yield
rate for the entire swath 23 and generates control signals
based upon such estimates or determinations so as to
cause actuator 46 to adjust the operational characteris-
tics of harvester 22 across the entire swath 23. In another
implementation, processor 30 estimates the current on-
going crop yield rate for the entire swath 23 based upon
the estimated crop yield rate for one or more particular
portions of swath 23, wherein processor 30 generates
control signals based upon such estimates or determi-
nations so as to cause actuator 46 to adjust the opera-
tional characteristics of harvester 22 across the entire
swath 23.
Figure 2 is a flow diagram of an example method 100 for
being carried out by system 20. Method 100 is embodied
as code or circuitry in a non-transitory computer-readable
medium forming memory 32. As indicated by block 102,
processor 30 receives signals from sensor 36 for the par-
ticular portion P1 to which sensor 36 is assigned. As not-
ed above, sensor 36 is of a first type ("Type A") to output
signals in response to a first stimulus. Sensor 36 senses
the force produced from the impact of crop, such as an
ear of corn, against harvester 22. In one implementation,
processor 30, following instructions contained in memory
32, periodically polls sensor 36. In yet another implemen-
tation, sensor 36 streams data signals to processor 30.
As indicated by block 104, processor 30 further receives
signals from sensor 38 for the same particular portion P1
to which sensor 38 is assigned. As noted above, sensor
38 is of a second type ("Type B") different than Type A,
outputting signals in response to a second stimulus dif-
ferent than the first stimulus. Sensor 38 comprises an
acoustic sensor that senses sound resulting from the
crop impacting harvester 22. In one implementation,
processor 30, following instructions contained in memory
32, polls sensor 38. In yet another implementation, sen-
sor 38 streams data to processor 30.
As indicated by block 106, processor 30 determines/es-
timates crop yield for the particular portion P1 of the har-
vester based upon a combination of the signals received
from sensors 36 and 38. In one implementation, proces-
sor 30 individually analyzes different signals from the dif-
ferent sensors and utilizes a combination of the individual
results from the individual sensors to determine or esti-
mate crop yield for the particular portion P1. In another
implementation, processor 30 estimates crop yield for
the particular portion P1 based upon a combination of
differently weighted signals and/or results derived from
such signals from the different sensors 36, 38. For ex-
ample, in one implementation, the estimated crop yield
for portion P1 is calculated using a combination of sig-
nals, wherein the signals or results derived from such
signals from sensor 38 are weighted differently as com-
pared to the signals or results derived from the signals
from sensor 36. In yet another implementation, processor
30 estimates the crop yield for portion P1 based upon
signals from sensor 36, but in instances adjusts the crop
yield based upon signals from sensor 38. For example,

in one implementation, processor 30 utilizes signals from
sensor 38 to confirm results based solely upon signals
from sensor 36. For example, sensor 36 may fail to output
signals indicating a crop yielding event. In such a circum-
stance, processor 30 utilizes signals from sensor 38 to
confirm that a crop yielding event did not take place. In
one implementation, signals from sensor 38 trigger the
retrieval of data by processor 30 to supplant or supple-
ment yield calculations.
[0018] Figure 3 is a flow diagram of an example method
200 that may be carried out by processor 30 for deter-
mining crop yield based upon a combination of signals.
As with method 100, method 200 is embodied as code
or circuitry in a non-transitory computer-readable medi-
um forming memory 32. As indicated by block 202, a crop
yield event window W is initialized at a value of zero. As
indicated by block 204, the crop yield event window W
is incremented by one. The variable W identifies the par-
ticular crop yield event window. This variable may com-
prise any alphanumeric symbol or character for distin-
guishing between different windows.
[0019] As indicated by block 206, the particular crop
yield event window W begins. In an example embodi-
ment, a crop yield event window is a predetermined pe-
riod of time during which a crop yielding event is expected
to take place. Such a window is defined in terms of time
and/or is defined in terms of distance traveled by har-
vester 22. In one implementation, such a window is based
upon the spacing between individual plants, such as a
planting density. In one implementation, the absence of
crop yielding event signals during the window may indi-
cate a barren plant, a down, damaged or dead plant, or
a missed planting.
[0020] As indicated by blocks 208 and 210, during each
crop yield event window W, processor 30 determines
whether crop yielding event signals from sensor 36 have
been received. As indicated by block 212, upon receipt
of such crop yielding event signals from sensor 36, proc-
essor 30 determines a crop yield CY(w) for the particular
window based upon the signals from sensor 36 and pro-
ceeds with the next crop yield event window W through
the incrementing of the window identifier W in block 204.
However, as indicated by block 214, if no crop yielding
event signals are received from sensor 36 during the par-
ticular crop yield event window W, processor 30 deter-
mines whether crop yielding event signals have been re-
ceived from sensor 38 during the particular window W.
[0021] As indicated by block 216, if no crop yielding
event signals have been received from sensor 38 during
the particular just completed window W, processor 30
concludes that the crop yield event window W had no
yield. In one implementation, processor 30 may store the
zero yield for the particular window W, corresponding to
a particular region of a field or row. As noted above, such
zero yield may result from a barren plant, the down, dead
or injured plant or a missed planting. By storing the zero
yield for the particular window W, processor 30 facilitates
the display, storage or presentation of maps of barren
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regions of a field versus productive regions of the field
for use in later crop management decisions.
[0022] As indicated by block 218, if crop yielding event
signals have been received from sensor 38 during the
just completed window W, processor 30 adjusts the crop
yield for the particular crop yield event window W based
upon the crop yield event signals from sensor 38. Proc-
essor 30 determines a crop yield for the particular window
W using the signals from sensor 38. After such an ad-
justment to the crop yield for the particular crop yield
event window W is completed, processor 30 proceeds
with the next crop yield event window W through the in-
crementing of the window identifier W in block 204.
[0023] Figure 4 schematically illustrates crop yield
sensing system 320, a particular implementation of crop
yield sensing system 20. Crop sensing system 320 com-
prises an agricultural machine, an example of which is
the illustrated harvester 322. Crop sensing system 20
further comprises display 324, input 326, processor 330
and memory 328. Harvester 322 comprises a mobile ma-
chine configured to travel across a field or plot of land
while harvesting a crop. Harvester 322 comprises head
334, sensors 336A-336H (collectively referred to as sen-
sors 336) and sensors 338A-338F (collectively referred
to as sensors 338).
[0024] Head 334 comprises a mechanism configured
to gather and harvest a crop along a swath. The swath
of head 334 has a utilized width, Wu, when harvesting
crops. In an example embodiment, the utilized width Wu
constitutes that portion of the length or swath width that
is being utilized to harvest crops at a particular time. Al-
though in most instances, the utilized width Wu is equal
to the physical length of the swath of head 34, in some
circumstances, the utilized width Wu may constitute only
a portion of the swath of head 34, such as along an end
row, waterway and/or the like. Head 334 includes various
mechanisms for harvesting, such as mechanisms to sev-
er or separate the crop from a remainder of a plant. Such
mechanisms may include knives or blades, stripper
plates, rollers, snapping roles, augers, gathering chains
or belts and/or the like. In one implementation, head 334
comprises a corn head for a combine, wherein the corn
head separates ears of corn from the remaining stalk. In
another implementation, head 334 comprises a head
having stripper plates or other mechanisms to sever other
types of ears from associated stalks. In one implemen-
tation, the term "ear" refers to a seed-bearing part of a
plant, such as ears of corn, seed laden flowers such as
sunflowers, pods and the like. In another implementation,
head 334 may comprise a crop head for a combine,
wherein the grain along with the stalk is severed and
subsequently threshed by the combine. In other imple-
mentations, head 334 may have other configurations. For
example, although head 334 is illustrated as being locat-
ed at a forward end of harvester 322 and as being inter-
changeable with other heads (facilitating the change of
corn and grain heads), in other implementations, head
334 may be supported at other locations by harvester

322 and/or may be a permanent, non-interchangeable
component of harvester 322.
[0025] Sensors 336 comprise mechanisms to sense
or detect one or more crop attribute values for a crop of
forage plants. In one example embodiment, a forage
plant comprises a poacea family or grass plant, a fabace-
ae family or legume plant and/or a forb plant, but excludes
trees such as coniferous and deciduous trees. Examples
of poaceae plants or grass plants comprise corn, rice,
wheat, barley, millet, oats, sugarcane, sorghum, rye and
bamboo. Examples of fabacea plants or legume plants
comprise beans such as soybeans. An example of a forb
comprises a sunflower plant. Sensors 336 detect one or
more crop attribute values for the forage plants along the
entire swath of head 334 or a portion of swath or harvest-
ing width of head 334. In one example embodiment, sen-
sors 36 are located and carried by head 334. In one ex-
ample embodiment, sensors 336 are provided in each
row harvesting portion of head 334. In other implemen-
tations, sensor 336 may be provided at other locations.
[0026] Each of sensors 336 senses one more crop at-
tribute values for crops harvested by a corresponding
distinct portion of the utilized width Wu. Sensors 36 col-
lectively detect multiple non-zero crop attribute values
for a plurality of distinct portions of the utilized width Wu.
Said another way, each of sensors 336 senses only a
portion of the total crop being harvested at any moment
in time by head 334, wherein each of sensors 336 provide
crop attribute values for just that portion. For example,
in one embodiment, each of sensors 336 may sense a
crop attribute for plants along an individual row, providing
"per row" crop attributes.
[0027] For example, as shown by Figure 4, in one cir-
cumstance, the entirety of head 334 may be receiving
and harvesting crops such that the utilized width Wu of
head 334 is substantially equal to the physical width or
swath of head 334. Sensors 336 each detect a less than
whole portion or a fraction of the crop being harvested
by the utilized width Wu. As indicated by partitioning 344,
the utilized width Wu is partitioned or divided into 8 equal
portions P1-P8, wherein sensors 336A-336H each pro-
vide a distinct crop attribute value for crops received from
portions P1-P8, respectively. Although head 334 is illus-
trated as including eight row units with a corresponding
eight sensors, in other implementations, head 334 may
include a greater or fewer number of such row units and
sensors along the physical width or swath of head 334.
For example, a crop row harvester may have greater than
or less than eight rows, wherein the head of the harvester
may similarly divide with greater than or less than eight
row sensing sensors. Although head 334 is illustrated as
being partitioned into equal portions, in other example
embodiments, head 334 is partitioned into unequal por-
tions, wherein sensors 336 sense crop attributes for the
unequal portions. For example, in another implementa-
tion, one of sensors 336 senses or detects crop attributes
for an individual row while another sensor 336 senses
crop attributes for a plurality of rows.
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[0028] As shown by Figure 4A, in some implementa-
tions, each of sensors 336 may offer an even higher de-
gree of crop sensing resolution by being configured to
detect crop attribute values for the individual plants 346
themselves. In some implementations, the sensed crop
attribute values for individual plants 346 may be aggre-
gated into sets or collections 345 of plants based upon
time, distance, a number of plants, and/or the like to re-
duce the amount of data that is processed or stored. Ag-
gregating individual plant data may also improve usability
of the data by eliminating noise in the data. The sensed
crop attribute values for the individual plants 346 com-
prise values which are independent of, or do not merely
comprise the presence or location of the plant. Such crop
attribute values for the individual plants 346 do not merely
comprise data regarding the population of plants or the
spacing of plants. Instead, each of sensors 336 may be
configured to specifically sense other attributes of the
individual plant such that crop attribute values pertaining
to estimated mass of the grain or product of the individual
plant, the estimated mass other than grain (MOG) of the
plant and/or the like may be derived.
[0029] In one implementation, each of sensors 336
senses an interaction or impact force of grain upon a
portion of the head 334, such as a stripper plate of head
334, wherein a mass of the grain may be derived based
upon the sensed impact force and other sensed or known
values. In another implementation, sensors 336 detect a
stalk thickness/diameter of an individual plant. The stalk
thickness/diameter of the individual plant may be detect-
ed either through physical contact with individual plant
or through laser or optical and camera-based sensors.
The mass of the grain or the MOG may be derived from
the sensed stalk thickness/diameter. Other examples of
sensors 336 include, but are not limited to for example,
light detection and ranging (LIDAR or LADAR), structured
light or stereo camera vision, strain gauges, and/or ac-
celerometers (where crop impact is sensed), and/or the
like.
[0030] Sensors 338 comprise sensors of a different
type as compared to sensors 336, outputting signals in
response to a stimulus different than the stimulus being
sensed by sensors 336. In one implementation, while
sensors 336 sense the force resulting from the impact of
a crop with a portion of header 334, sensors 338 sense
sound resulting from the crop impacting head 334 of har-
vester 322. In one implementation, processor 330, fol-
lowing instructions contained in memory 328, polls sen-
sor 338. In yet another implementation, sensor 338
streams data to processor 330.
[0031] Figure 4 illustrates two alternative arrange-
ments for sensors 338. In the example illustrated, each
of portions P1-P4 has a dedicated sensor 338. As a re-
sult, each portion or each row unit of head 334 harvesting
portions P1-P4 has both an assigned sensor 336 and an
assigned sensor 338. In the example illustrated, each of
portions P5-P8 shares a sensor 338. In the example il-
lustrated, sensor 338E is supported by head 334 be-

tween sensors 336E and 336F to produce crop yielding
event signals when crop yielding events take place in
either portion P5 or portion P6. Likewise, sensor 338F is
supported by head 334 between sensors 336G and 336H
to produce crop yielding event signals when crop yielding
events take place in either portions P7 or P8. In other
implementations, each of portions P1-P8 may have a
dedicated sensor 338 or, alternatively, each adjacent pair
of portions P1-P8 may share a sensor 338.
[0032] Display 324 comprises a device by which infor-
mation may be visually presented to an operator of har-
vester 322 or to a remotely located monitor/manager/op-
erator of harvester 322. Display 324 may comprise a
monitor or screen which is stationary in nature or which
is mobile in nature. In one implementation, display 324
is carried by harvester 322 along with the operator. In
another implementation, display 324 comprises a sta-
tionary monitor remote from harvester 322. In yet other
implementations, display 324 is mobile in nature, being
provided as part of a computer tablet, smart phone, per-
sonal data assistant (PDA) and/or the like.
[0033] Input 326 comprises one or more devices by
which controls and input may be provided to processor
328. Examples of input 326 include, but are not limited
to, a keyboard, a touchpad, a touch screen, a steering
wheel or steering control, a joystick, a microphone with
associated speech recognition software and/or the like.
Input 326 facilitates the input of selections, commands
or controls. In implementations where harvester 322 is
remotely controlled or remotely steered, input 326 may
facilitate such remote steering.
[0034] Memory 328 comprises a non-transitory com-
puter-readable medium or persistent storage device for
storing data for use by processor 330 or generated by
processor 330. In one implementation, memory 328 may
additionally store instructions in the form of code or soft-
ware for processor 330. The instructions may be loaded
in a random access memory (RAM) for execution by proc-
essor 330 from a read only memory (ROM), a mass stor-
age device, or some other persistent storage. In other
embodiments, hard wired circuitry may be used in place
of or in combination with software instructions to imple-
ment the functions described. For example, at least re-
gions of memory 328 and processor 330 may be embod-
ied as part of one or more application-specific integrated
circuits (ASICs). In one implementation, memory 328 is
carried by harvester 322. In other implementations, mem-
ory 328 may be provided remote from harvester 322.
[0035] In the example illustrated, memory 328 com-
prises data storage portion 352, correlation module 354,
display module 358 and operations adjustment module
360. Data storage portion 352 contains historical data,
such as lookup tables, facilitating analysis of data and
information sensed by sensors 336. Data storage portion
352 is further configured to store the crop attribute values
directly sensed by sensors 336, crop attribute values de-
rived from the directly sensed crop attribute values using
correlation module 354, crop or field conditions identified
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based upon the directly sensed crop attribute values
and/or the derived crop attribute values. Such stored in-
formation may be in various formats such as tables, field
maps and/or the like. Data storage portion 352 may ad-
ditionally store various settings and operator preferenc-
es.
[0036] Correlation module 354, display module 358
and operations adjustment module 360 comprise pro-
gramming, software or code for directing the operation
of processor 330. Correlation module 354 instructs proc-
essor 330 in the correlation of one or more directly sensed
crop attribute values detected by sensors 336 and/or sen-
sors 338 to derived crop attribute values. In other words,
correlation module 354 instructs processor 330 and the
derivation of crop attribute values, such as yield and/or
the like, from directly sensed crop attribute values. In one
implementation, correlation module 354 directs proces-
sor 330 to consult a lookup table in data storage portion
352 to correlate a stalk thickness/diameter as detected
by sensors 336 to a grain mass or grain yield value, the
derived crop attribute value. In another implementation,
correlation module 354 directs processor 330 to carry
out one or more algorithms/mathematical equations us-
ing a sensed impact of a plant or grain, and possibly using
other additional factors, to derive a grain mass or yield
of the plant. In other implementations, correlation module
354 directs processor 330 to derived crop attribute values
from directly sensed crop attribute values in other fash-
ions.
[0037] Display module 358 instructs processor 330 to
generate control signals causing display 324 to present
various information and/or prompts to an operator. For
example, display module 358 may cause processor 330
to prompt an operator to select whether or not and how
individual plant data is to be aggregated, how data is to
be displayed (graph, chart, field map), where such data
is to be stored and/or the like. Display module 358 further
instructs processor 330 in the display of data per operator
preferences.
[0038] Operations adjustment module 360 comprises
code or programming which directs processor 330 to au-
tomatically generate control signals adjusting operational
parameters of harvester 322 based upon directly sensed
or derived crop attribute values. In one implementation,
operations adjustment module 360 generates control sig-
nals independently adjusting operational parameters of
distinct portions of head 334 along its utilized width Wu.
For example, operations adjustment module 360 may
adjust the operational parameters of one row unit of head
334 independent of or differently with respect to another
row unit of head 334 based upon directly sensed or de-
rived crop attribute values for the crops being presently
harvested by the different row units. For example, oper-
ations adjustment module 360 may, automatically in re-
sponse to sensed or derived crop attribute values for
crops harvested by a particular row unit, generate control
signals for an actuator coupled to stripper plates of the
row unit to adjust the spacing of stripper plates. This ad-

justment of stripper plates for the particular row unit may
be independent of and different from the spacing adjust-
ment of other stripper plates for other row units. As a
result, the enhanced crop sensing resolution provides
enhanced more refined control over the operation of har-
vester 322 to better harvest crops.
[0039] Processor 330 comprises one or more process-
ing units configured to carry out instructions either hard-
wired as part of an application-specific integrated circuit
or provided as code or software stored in memory 328.
In the example illustrated, display 324, input 326, mem-
ory 328 and processor 330 are each illustrated as being
part of and carried by harvester 322. In other implemen-
tations, one or more of such components may alterna-
tively be located remote from harvester 322 and in com-
munication with harvester 322 in a wireless fashion. In
some implementations, some of the aforementioned
functions of processor 330 in memory 328 may be shared
amongst multiple processors or processing units and
multiple memories/databases, wherein at least some of
the processors and memories/databases may be located
remote with respect to harvester 322.
[0040] System 320 is operable in a fashion similar to
system 20. In one implementation, system 320 operates
in accordance with method 100 described above with
respect to Figure 2. In one implementation, system 320
operates in accordance with method 200 described
above with respect to Figure 3. In each of such methods,
processor 330, following instructions in correlation mod-
ule 354, utilizes the combination of signals from sensor’s
336 and 338 to determine crop yield. Based upon the
estimated ongoing and such are cumulative crop yield
for a particular portion or a particular group of portions
of harvesting head 334, processor 330 generates output
signals. In one implementation or mode of operation,
processor 330, following instructions contained in display
module 358, outputs or displays the current and/or on-
going yield for each of the portions of header 334 on
display 324. In one implementation or mode, processor
330 further stores the current and/or ongoing yield results
or estimates for each of the portions of harvesting had
334 in memory 328 and/or a remote memory. In one im-
plementation or mode, processor 330, following instruc-
tions contained in operations adjustment module 360,
outputs control signals which adjust one or more opera-
tional parameters of harvester 322.
[0041] Figure 5 schematically illustrates crop sensing
system 620, an example implementation of crop sensing
system 20. Crop sensing system 620 comprises crop
characterizer 623, on-board operator output 624, on-
board operator input 626, localization input 627, memory
628, on-board processor 630, static database 700,
learned database 702, online database 704, communi-
cations 706, enterprise back office 708, third-party serv-
ice providers 710, other on-site machines 712 and re-
mote operators/observers 714.
[0042] Crop characterizer 623 comprises a device con-
figured to sense or detect multiple non-zero crop attribute
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values for a plurality of distinct portions of the utilized
width of a harvesting machine. In the example described,
crop characterizer 623 detects crop attributes or crop
characteristics on at least a row-by-row basis. Individual
row of crops 720 are independently sensed and different
attribute values may be identified and stored for the in-
dividual rows. In the example described, crop character-
izer 623 detects crop attributes on a plant-by-plant basis.
Individual plants 722 are independently sensed and dif-
ferent attribute values may be identified and stored for
the individual plants or for a predefined aggregation of
individual plants along a row 720 (for example, an ag-
gregation based upon time, distance or plant count as
described above). As a result, crop characterizer 623 fa-
cilitates data gathering and field maps having an en-
hanced resolution for more sophisticated analysis and
crop management. In one example, crop attributes are
defined by crop characterizing 623 on both a plant-by-
plant basis and a row-by-row basis. In another example,
crop attributes are defined for a selected one of the plant-
by-plant basis or the row-by-row basis.
[0043] Crop characterizer 623 comprises sensors 636,
sensors 638 and one or more cameras 637. Sensors 636
are similar to sensors 36 described above. Sensors 636
comprise mechanisms to concurrently sense or detect
one or more crop attribute values for multiple portions of
a utilized crop harvesting width of the harvester. Said
another way, each of sensors 636 senses only a portion
of the total crop being harvested at any moment in time
by the harvester 622, wherein each of sensors 636 pro-
vide crop attribute values for just that portion. As noted
above, in one implementation, sensors 636 provide crop
attribute values on a row-by-row basis. In another imple-
mentation, sensors 636 provide crop attribute values on
a plant-by-plant basis. Such crop attribute values for the
individual plants 722 do not merely comprise of data re-
garding the population of plants or the spacing of plants.
Each of sensors 636 may be configured to specifically
sense other attributes of the individual plant such that
crop attribute values pertaining to estimated mass of the
grain or product of the individual plant, the estimated
mass other than grain (MOG) of the plant and/or the like
may be derived.
[0044] For example, in one implementation, each of
sensors 636 senses an interaction or impact force of grain
upon a portion of the harvester, such as a stripper plate.
A mass of the grain may be derived based upon the
sensed impact force. In another implementation, sensors
636 detect a stalk thickness/diameter of an individual
plant either through physical contact with individual plant
or through non-physical contact mechanisms such as la-
ser or optical and camera-based sensors). The mass of
the grain or the MOG may be derived from the sensed
stalk thickness/diameter. Examples of sensors 636 in-
clude, but are not limited to, light detection and ranging
(LIDAR or LADAR), structured light or stereo camera vi-
sion, strain gauges and/or accelerometers (where crop
impact is sensed).

[0045] Sensors 638 are similar to sensors 38 and 338
described above. Sensors 638 are of a different type as
compared to sensors 636 so as to output signals in re-
sponse to sensing different stimuli as compared to sen-
sors 636. The signals output by sensors 638 are utilized
in combination with the signals produced by sensors 636
by processor 639 to estimate a crop yield for a particular
portion or row of the harvester as described above with
respect to method 100 or method 200. In one implemen-
tation, sensors 638 comprise acoustic sensors to sense
noise produced by the impact of a crop with a portion of
the harvester as it is being harvested.
[0046] In one implementation, camera 637 comprises
an optical capture device carried by the harvester 622 to
capture one or more rows 720 just prior to the harvesting
of such rows 720. In one implementation, camera 637
captures images that are used to detect or determine one
or more crop attributes or crop characteristics on a row-
by-row basis or a plant-by-plant basis. In one implemen-
tation, camera 637 employee stereo vision or LIDAR for
such detection. In one implementation, camera 637 cap-
tures images of the crop prior to harvesting, wherein the
individual images or portions of video are linked to the
crop attribute values detected by sensors 636. These
values may be stored. The captured images or video are
linked and indexed in a time-based manner or location-
based manner to particular regions, individual rows or
individual plants for which data is detected by sensors
636. As a result, when reviewing directly sensed crop
attribute values (as detected by sensors 636) or derived
crop attribute values for a particular region of a field, a
particular set of rows of the field or a particular grouping
of plants in the field, the operator may also retrieve and
view images or videos of the actual region of the field,
the particular rows of the field or the particular plants of
the field corresponding to the data being viewed in a chart
or map. Thus, system 620 allows an operator/monitor to
visibly review the actual crops to either identify one or
more conditions that may have affected the crop attribute
such as yield or allows the operator/monitor to visibly
confirm the crop/field condition identified by processor
630 as a reason for a particular crop yield or other at-
tribute. For example, based upon data from sensors 636,
638, processor 630 may output a conclusion that a drop
in yield was caused by a wet spot in the field. Camera
637 permits the operator to pull up (from memory) actual
stored video images of the particular portion of the field
to confirm whether indeed the particular rows were in a
wet spot.
[0047] In the example illustrated, system 620 offers
several modes of operations for characterizer 623. In one
mode, sensors 636 and/or sensors 638 may be employed
for crop characterization. In another mode, camera 637
may be employed for crop characterization. In yet anoth-
er mode, both sensors 636, 638 and camera 637 may
be utilized for crop characterization.
[0048] In some implementations, crop characterizer
623 may additionally comprise a local processor 639.
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Processor 639 receives signals from sensors 636 and
conditions such signals prior to their transmission to on-
board processor 630 via data link 730. For example, in
some implementations, processor 639 derives other crop
attribute values from the signals prior to their transmis-
sion to processor 630. Processor 639 may filter such sig-
nals to reduce noise prior to transmission by link 730. In
some implementations, processor 639 may trim data or
compress data prior to transmitting such data across link
730 to processor 630 to reduce transmission and/or
processing loads. In another implementation, processor
639 may be omitted.
[0049] On-board operator output 624 comprises one
or more devices carried by harvester 622 by which infor-
mation and data may be presented to an onboard oper-
ator of harvester 622. Output 624 may comprise a display
comprising a monitor or screen with or without a speaker.
On-board operator input 626 comprises one or more de-
vices carried by harvester 622 by which selections and/or
data may be input, entered and provided by a local op-
erator 32 riding or operating harvester 622. Examples of
input 626 include, but are not limited to, a keyboard, a
touchpad, a touch screen, a steering wheel or steering
control, a joystick, a microphone with associated speech
recognition software and/or the like. In one implementa-
tion, input 626 may be provided as part of output 624 in
the form of a touchscreen.
[0050] Localization input 627 comprises an input to
processor 630 which provides geo-data to processor
630. In other words, input 627 provides location or posi-
tional information to processor 630. For example, in one
implementation, localization input 627 may comprise a
global positioning system (GPS) receiver. In other exam-
ples, other geo-data sources may be utilized.
[0051] Memory 628 comprises a non-transitory com-
puter-readable medium or persistent storage device for
storing data for use by processor 630 or generated by
processor 630. In one implementation, memory 628 may
additionally store instructions in the form of code or soft-
ware for processor 630. The instructions may be loaded
in a random access memory (RAM) for execution by proc-
essor 630 from a read only memory (ROM), a mass stor-
age device, or some other persistent storage. In other
embodiments, hard wired circuitry may be used in place
of or in combination with software instructions to imple-
ment the functions described. For example, at least re-
gions of memory 628 and processor 630 may be embod-
ied as part of one or more application-specific integrated
circuits (ASICs). In the example illustrated, memory 628
is carried by harvester 622. In other implementations,
memory 628 may be provided remote from harvester
622.
[0052] In the example illustrated, memory 628 com-
prises configuration module 650 and correlation module
654. Configuration module 650 comprises software code
and associated stored data regarding the configuration
of system 620. In the example illustrated, configuration
module 650 includes sub-modules which direct proces-

sor 630 to prompt for selections from an operator, to store
such selections and to operate according to such various
selections. The stored selections control how processor
630 handles and analyzes data from characterizer 623
and how data or information is presented on output 624.
In the example illustrated, configuration module 650 com-
prises interval sub-module 670, processing sub-module
672 and notification sub-module 674 which cooperate to
present a display screen presenting crop yield informa-
tion. Interval sub-module 670 prompts for and stores op-
erator input regarding how individual plants are to be ag-
gregated. Processing sub-module 672 prompts for and
stores operator input regarding how such data is to be
processed, for example, using statistical values such as
average, median or range. Notification sub-module 674
prompts for and stores display settings.
[0053] Correlation module 654 comprises program-
ming, software or code for directing the operation of proc-
essor 630. Correlation module 654 instructs processor
630 in the correlation of one or more directly sensed crop
attribute values detected by sensors 636, 638 to derived
crop attribute values. In other words, correlation module
654 instructs processor 630 and the derivation of crop
attribute values, such as yield and/or the like, from directly
sensed crop attribute values or possibly along with other
factors or inputs. In one implementation, correlation mod-
ule 654 directs processor 630 to consult a lookup table
in a database to correlate a stalk thickness/diameter as
detected by sensors 636 to a grain mass or grain yield
value, the derived crop attribute value,. In another imple-
mentation, correlation module 654 directs processor 630
to carry out one or more algorithms/mathematical equa-
tions based upon a sensed impact of a plant or grain to
derive a grain mass or yield of the plant. In other imple-
mentations, correlation module 654 may direct processor
630 to derived crop attribute values from directly sensed
crop attribute values in other fashions.
[0054] Static database 700 comprises a data storage
containing data regarding historical or predefined data
such as historical planting data, historical yield informa-
tion, historical field or soil data (e.g., topography, soil
type). Static database 700 may additionally contain ta-
bles and other information for correlating sensed crop
attribute values to derived crop attribute values. Learned
database 702 comprises a data storage containing data
that varies as harvester 622 travels across the field. Da-
tabase 702 stores the raw directly sensed crop attribute
values from sensors 636, 638 and/or camera 637, cam-
era captured video or images, derived crop attribute val-
ues, and varying or adjustable harvester operational pa-
rameters, for example, harvester velocity, head height,
and other harvester settings. In one example, database
702 further stores GPS data.
[0055] In the example illustrated, static database 700
and learned database 702 comprise databases that are
part of memory 628 on board harvester 622. In other
implementations, such databases 700, 702 may be re-
mote from harvester 622 and may be accessed through
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communication 706. Online database 704 comprises a
database that is accessed through a wide area network
or a local area network using communication 706. Online
database 704 may contain additional information for use
by processor 630 and harvester 622. Communication
706 comprises a communication network facilitating
communication between harvester 622 and remote en-
tities such as online database 704, office 708, service
provider 710, other on-site machines 712 and remote
operator/observer 714.
[0056] Enterprise back office 708 comprises a location
remote from harvester 622 such as the home farm. En-
terprise back office 708 may include computing devices
and a database, wherein processor 630 transmits data
stored in learned database 702 to office 708 through com-
munication 706 for backup and/or remote analysis. Third-
party service provider 710 comprises a server in com-
munication with harvester 622 through communications
706 and associated with a third-party such as an agron-
omist, a seed dealer, a seed company, a chemical, in-
secticide or fertilize supplier or third-party data storage
host.
[0057] As indicated by Figure 5, other harvesters or
other machines on a particular worksite or field may also
be in communication with harvester 622 through com-
munications 706. As a result, sensed crop data may be
shared amongst such multiple machines on a particular
field or worksite. In some implementations, harvester 622
may communicate with the remote operator/observer
714 through communications 706. As a result, harvester
622 may be remotely controlled (the steering of harvester
622 and/or the adjustment of settings for the operation
of crop sensing by harvester 622).
[0058] Figures 6 and 7 illustrate crop yield sensing sys-
tem 820, an example of crop yield sensing system 20 or
an example of crop yield sensing system 620. In the ex-
ample illustrated, crop yield sensing system 820 com-
prises a harvester 822 (in the form of a combine). Crop
yield sensing system 820 comprises each of the compo-
nents illustrated and described with respect to Figure 5,
some of which are shown and similarly numbered in Fig-
ure 6, except that crop sensing system 820 specifically
includes sensors 836 and 838, particular examples of
sensors 636 and 638, respectively.
[0059] Harvester 822 comprises a chassis 912 which
is supported and propelled by ground engaging wheels
914. Although harvester 822 is illustrated as being sup-
ported and propelled on ground engaging wheels 914 it
can also be supported and propelled by full tracks or half-
tracks. A harvesting assembly 916 (shown as a corn
head) is used to take up crop and to conduct it to a feeder
house 918. The crop is conducted by the feeder house
918 to a beater 920. The beater 920 guides the crop
upwardly through an intake transition region 922 to a ro-
tary threshing and separating assembly 924. Although
harvester 822 is described as a rotary combine, in other
implementations, harvester 822 may comprise other
types of combines (for example combines having a trans-

verse threshing cylinder and straw walkers or combines
having a transverse threshing cylinder and rotary sepa-
rator rotors) or other agricultural harvesting machines in-
cluding, without limitation, self-propelled forage harvest-
ers, sugar cane harvesters, and windrowers
[0060] The rotary threshing and separating assembly
924 comprises a rotor housing 926 and a rotor 928 ar-
ranged in the rotor housing 926. The harvested crop en-
ters the rotor housing 926 through the intake transition
region 922. The rotary threshing and separating assem-
bly 924 threshes and separates the harvested crop. Grain
and chaff fall through grates at the bottom of the rotor
housing onto a cleaning assembly 934. The cleaning as-
sembly 934 removes the chaff and conducts the clean
grain to a grain elevator 936 which conducts upwardly to
a distributing screw conveyor 938. The distributing screw
conveyor 938 deposits the clean grain in a grain tank
940. The clean grain in the grain tank 940 can be unload-
ed through an unloading auger 942 into a trailer or truck.
Threshed straw separated from the grain is conducted
out of the rotary threshing and separating assembly 924
through an outlet to a discharge beater 946. The dis-
charge beater 946 ejects the straw out the rear of har-
vester 822.
[0061] The operation of harvester 822 is controlled
from an operator’s cab 948. In the illustrated embodi-
ment, localization input 627 (a geographic position sen-
sor in the form of a receiver) for the reception of GPS
signals (global positioning system) is attached above the
operator’s cab 948. A speed sensor measuring the speed
of the wheels 914 may be provided. Mounted on one side
of the clean grain elevator 936 is a capacitor moisture
sensor 952 for measuring the moisture content of the
clean grain. Such a sensor is disclosed in DE 199 34 881
A., the full disclosure of which is hereby incorporated by
reference. A mass flow sensor 954 is located at the outlet
of the clean grain elevator 936. The mass flow sensor
954 comprises an impact plate mounted for rotation
about a horizontal axis. Its deflection is dependent upon
the mass flow rate of the clean grain. The deflection of
the impact plate is measured and thus data on the mass
flow rate of the harvested grain is provided. Such a sensor
is described in EP 0 853 234 A (the full disclosure of
which is hereby incorporate by reference) and the doc-
uments recited therein.
[0062] Sensors 836 and sensors 838 are similar to sen-
sors 636 and sensors 638, respectively, in that sensors
836, 838 comprise mechanisms to concurrently sense
or detect one or more crop attribute values for multiple
portions of a utilized crop harvesting width of the harvest-
er. Said another way, each of sensors 836, 838 senses
only a portion of the total crop being harvested at any
moment in time by the harvester 822, wherein each of
sensors 836, 838 provide crop attribute values for just
that portion. In one implementation, sensors 836, 838
provide crop attribute values on a row-by-row basis. In
another implementation, sensors 836, 838 provide crop
attribute values on a plant-by-plant basis or based upon

17 18 



EP 2 944 179 B1

11

5

10

15

20

25

30

35

40

45

50

55

an aggregation of individual plants. Such crop attribute
values for the individual plants do not merely comprise
of data regarding the population of plants or the spacing
of plants. Instead, each of sensors 836, 838 are config-
ured to specifically sense other attributes of the individual
plant such that crop attribute values pertaining to esti-
mated mass of the grain or product of the individual plant,
the estimated mass other than grain (MOG) of the plant
and/or the like may be derived.
[0063] As further shown by Figure 6, crop sensing con-
trol unit 956 is located in the operator’s cab 948 or some-
where else on the harvester 822. Crop sensing control
unit 956 comprises each of memory 628, processor 630
and databases 700, 702 described above with respect
to Figure 8. Crop sensing control unit 956 is in commu-
nication with localization input 627, the moisture sensor
952, the mass flow sensor 954, the speed sensor, when
present, and sensors 836, 838. Crop sensing control unit
956 is provided with an internal clock or receives external
time signals, for example from the input 627. Crop sens-
ing control unit 956 records the amount of harvested
grain, measured by means of the mass flow sensor 954,
and its moisture content, measured by means of the
moisture sensor 952, dependent on the geographical po-
sition of the harvester 822 (measured by means of the
localization input 627, e.g., a GPS receiver). Crop sens-
ing control unit 956 additionally receives signals and/or
data from sensors 836 and derives one or more crop
attribute values for each of multiple distinct portions of
harvesting platform 916. In one implementation, crop
sensing control unit 956 derives one or more crop at-
tributes for individual rows or row units of harvesting plat-
form 916, wherein data is processed and stored on a
row-by-row basis. In another implementation, crop sens-
ing control unit 956 derives and stores one or more crop
attributes for individual plants or aggregations of individ-
ual plants. Crop sensing control unit 956 logs the data in
learned database 702 and produces a field summary
which may also be stored in learned database 702 and
presented on output 624. In one implementation, crop
sensing control unit 956 creates a yield map.
[0064] Figure 7 schematically illustrates an example
operation of sensors 836, sensors 838 and crop sensing
control unit 956 (shown in Figure 6). As shown by Figure
7, in one implementation, sensors 836 are mounted to
or within harvesting platform 916 (shown as a corn head).
In one implementation, sensors 836 comprise acceler-
ometers, strain gauge sensors and/or the like mounted
to or coupled to at least one stripper plate 980 along
multiple row units of harvesting platform 916. In one im-
plementation, sensors 836 are mounted to or couple to
at least one stripper plate 980 along each row unit of
harvesting platform 916. Sensors 836 are in communi-
cation with processor 630 of crop sensing control unit
956 (shown in Figure 6). In one implementation, one sen-
sor is associated with one row unit. In other implemen-
tations, more than one sensor may be associated with
one row unit. In such a case, the sensors may be of the

same type sensing the same or different attributes, or of
different types sensing the same or different attributes.
In yet other implementations, one sensor may be asso-
ciated with multiple row units.
[0065] Sensors 838 are further mounted upon harvest-
ing platform 916 proximate to each of the row units and
proximate to sensors 836. In one implementation, each
row unit has a dedicated sensor 838. In yet another im-
plementation, adjacent row units share a single sensor
838. Sensors 838 output signals in response to a different
stimulus as compared to sensors 836. In the example in
which sensors 836 comprise sensors coupled to stripper
plate 980 us a sense a force exerted upon stripper plate
980 by ear 984, sensors 838 comprise acoustic sensors
to sense a sound of the crop impacting harvesting plat-
form 916, such as an ear of corn 984 impacting a portion
of harvesting platform 916.
[0066] Figure 8 is a flow diagram of an example method
1000 that may be carried out by system 820 for deter-
mining crop yield based upon a combination of signals.
As with method 200, method 1000 is embodied as code
or circuitry in a non-transitory computer-readable medi-
um forming memory 32. As indicated by block 1002, a
crop yield event window W is initialized at a value of zero.
As indicated by block 1004, the crop yield event window
W is incremented by one. The variable or identifier W
identifies the particular crop yield event window. This
identifier may comprise any alphanumeric symbol or
character for distinguishing between different windows.
[0067] As indicated by block 1006, the particular crop
yield event window W begins. A crop yield event window
is a predetermined period of time during which a crop
yielding event is expected to take place. Such a window
is defined in terms of time and/or is defined in terms of
distance traveled by harvester 822. In one implementa-
tion, such a window is based upon the spacing between
individual plants, such as a planting density. In one im-
plementation, the absence of crop yielding event signals
during the window may indicate a barren plant, a down,
damaged or dead plant, or a missed planting.
[0068] As indicated by blocks 1008 and 1010, during
each crop yield event window W for each of the portions
or row units of harvester 822, processor 630 determines
whether crop yielding event signals from the assigned
sensor 836 have been received. In the example illustrat-
ed, processor 630 determines whether signals have been
received from sensor 836 indicating a sensed pulse of
an ear impacting the stripper plate. As indicated by blocks
1012, 1022 and 1026, upon receipt of such crop yielding
event signals from sensor 836, processor 630 deter-
mines a crop yield CY(W) for the particular window based
upon the signals from sensor 836.
[0069] As indicated by block 1022, a mass of the indi-
vidual ear 984 is estimated. In one implementation, proc-
essor 630 determines the crop yield CY(W) for window
W based upon an estimated mass of each ear that has
struck the stripper plate during window W. The mass is
estimated by dividing an amplitude of the sensed pulse
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of the ear impacting the stripper plate by a determined
velocity component of the ear. Such a velocity may be
determined based at least in part upon the velocity of
harvester 822 as it moves in the direction indicated by
arrow 988. This velocity may be obtained from the afore-
mentioned speed sensor or from localization input 627.
In one implementation, a sensed or determined periph-
eral speed of snapping rollers (examples of which are
shown in Figure 11 hereafter) is also used in determining
the velocity component of the ear 984.
[0070] As indicated by block 1026, processor 630 may
then derive the crop attribute, such as yield, for ear 984
based upon the determined mass of ear 984. In one im-
plementation, processor 630 may consult a lookup table,
such as contained in database 700, to derive a grain yield
for ear 984. Using such information, processor 630 may
also determine a yield for the individual plant. Based upon
the spacing in time between consecutive pulses provided
by sensor 836, processor 630 may determine whether
consecutive pulses are the product of two ears on a single
plant or two ears on separate plants. As a result, proc-
essor 630 may determine the yield for the individual plant.
Results for individual plants may be aggregated (as de-
scribed above) or may not be distinguished from one an-
other along a row to output yield on a row-by-row basis.
As indicated by block 1020, the derived crop attributes,
such as yield, may be stored in learned database 702
and/or may be displayed on output 624. In one imple-
mentation, processor 630 may additionally generate our
output control signals adjusting the operation of harvester
822 based at least in part upon the estimated yield. Once
the estimated yield has been determined, processor 630
proceeds with the next crop yield event window W
through the incrementing of the window identifier W in
block 1004.
[0071] As indicated by block 1014, if no crop yielding
event signals are received from sensor 836 during the
particular crop yield event window W for the particular
portion or row unit, processor 630 determines whether
crop yielding event signals have been received from the
particular sensor 838 assigned to the task of monitoring
the same portion or row unit during the particular window
W.
[0072] As indicated by block 1016, if no crop yielding
event signals have been received from sensor 838 during
the particular just completed window W, processor 630
concludes that the crop yield event window W had no
yield. As indicated by block 1020, processor 630 may
store the zero yield for the particular window W, corre-
sponding to a particular region of a field or row. As noted
above, such zero yield may result from a barren plant,
the down, dead or injured plant or a missed planting. By
storing the zero yield for the particular window W, proc-
essor 630 facilitates the display, storage or presentation
of maps of barren regions of a field versus productive
regions of the field for use in later crop management de-
cisions. As further indicated by block 1020, processor
630 may produce additional output based upon the de-

tected yield for the particular region or portion of the har-
vester for the particular window W. For example,
processing 30 may additionally display the estimated are
determined yield for the window for the harvester portion
as well as adjust operation of harvester 822 based upon
the results.
[0073] In many circumstances, during harvest, the
crop/ear of corn prematurely breaks off from the remain-
ing portions of the stalk such that the broken off ear does
not impact stripper plate 980 for the particular portion or
row unit, but impacts another portion of harvesting plat-
form 916 where it is subsequently drawn into harvester
822. Despite no signals being received from sensor 836
for the window W in which the particular plant was locat-
ed, the plant being harvested during the particular crop
yield event window W was indeed not barren. Sensor
838 addresses this occurrence by detecting when the
prematurely broken off ear 984, corresponding to the bar-
ren crop yield event window W, has impacted another
portion of harvesting platform 916. As a result, sensor
838 and the use of signals from sensor 838 improve upon
the reliability and accuracy of the ongoing yield estima-
tions by system 820.
[0074] As indicated by block 1018, if crop yielding
event signals have been received from sensor 838 for
the particular row unit during the just completed window
W for which no signals were received from sensor 836
for the same particular row unit, processor 630 adjusts
the crop yield for the particular crop yield event window
W for the particular row unit. In one implementation, the
receipt of signals from sensor 838 indicating impact of
an ear 984 against a portion of harvesting platform 916,
other than stripper plate 980, triggers adjustment of the
crop yield for the particular crop yield event window W.
[0075] In one implementation, processor 630 adjusts
the crop yield for the particular crop yield event window
for the particular portion or row unit by a supplemental
yield value of an ear. In one implementation, the supple-
mental yield value comprises a universal historical sta-
tistical yield for an ear over a number of years and a large
growing region, such as a state, county or other multi-
field region in which the crop yield event window is locat-
ed. Examples of statistical values include, but are not
limited to, average and median crop yield values for an
individual ear 984. For example, if the field in which the
crop is being harvested is located in Story County in the
state of lowa, in one implementation, processor 630 con-
sults a lookup table or other database to retrieve a sta-
tistical value for an ear of corn over a number of years in
Story County, in the state of lowa, in the Midwest or in
the nation, and utilizes the retrieved statistical value to
adjust the crop yield estimate for the particular crop yield
event window W for the particular row unit. In one imple-
mentation, rather than utilizing a statistical value taken
over a number of years, the supplemental yield value
may be a statistic taken over the most recent growing
season or year or may be a statistic from the same grow-
ing season or year during which the crop is presently
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being harvested.
[0076] In one implementation, the supplemental yield
value is a statistical yield value for the particular variety
of corn being harvested over a number of years and/or
over a multi-field region. In one implementation, the sup-
plemental yield value is a statistical value over a number
of years for an ear of corn from the same individual field
or individual region of the field in which the crop yield
event window W is located. For example, if the crop yield
event window for which no crop yield event signals were
received from sensor 836 occurs when harvester 822 is
harvesting crops from an individual sector of a particular
field, in one implementation, processor 630 consult a
lookup table or other database to retrieve a statistical
value for an ear of corn over a number of years for the
same individual sector or for the same particular field,
and utilizes the retrieved statistical value to adjust the
crop yield estimate for the particular crop yield event win-
dow W for the particular row unit. In one implementation,
rather than utilizing a statistical value taken over a
number of years, the supplemental yield value may be a
statistic taken over the most recent growing season or
year or may be at the statistic from the same growing
season or year during which the crop is presently being
harvested.
[0077] In one implementation, the supplemental yield
value is based upon the estimated yield of an ear of corn
harvested during the same yield event window W, or near
in time yield event window W, from one or more other
portions or row units of harvesting platform 916. In one
implementation, the supplemental yield value comprises
an actual yield estimate value, calculated in block 1026
of method 1000, of an individual plant in another individ-
ual row unit during the same yield event window W or
another near in time yield event W. In another implemen-
tation, the supplemental yield value comprises a statis-
tical yield value for an individual ear of corn utilizing val-
ues calculated in block 1026 of method 1000 for many
individual plants during the same yield event window W
or near in time yield event window W across a plurality
of other portions or row units of harvesting platform 916.
For example, in response to processor 630 determining
that a particular crop yield event window W for a particular
row unit is barren, i.e. no signals received from sensor
836 for the row unit for the particular window W, and in
response to receiving yield event signals during the win-
dow W from the sensor 838 assigned to the same row
unit, processor 630 retrieves the yield values determined
in step 1026 for adjacent row units during the same or
proximate window W and utilizes a statistic of such re-
trieved values to adjust the yield for the barren window W.
[0078] In another implementation, the supplemental
yield value comprises the estimated/calculated yield of
an ear of corn harvested from the same row by the same
row unit in an adjacent window W or a statistical value
of the yield from many plants harvested from the same
row by the same row unit in several adjacent windows
W. Processing 630 adjusts the yield for the barren win-

dow W based upon the retrieved yield value, such as by
utilizing the actual individual yield value calculated in
block 1026 a method 1000 for another individual plant
occurring in the same row unit but either preceding or
proceeding the barren window W or by utilizing a statis-
tical yield value derived from a number of individual plants
harvested the same individual row unit, but preceding or
proceeding the barren window W.
[0079] In yet another implementation, processor 630
determines a crop yield for the particular window W using
the signals from sensor 638. In one implementation, proc-
essor 630 determines or calculate the supplemental yield
value based upon one or more parameters of the signals
received from sensor 638. For example, in one imple-
mentation, processor 630 may adjust the crop yield for
the particular window W for the particular row unit by an
amount or value based upon the decibel level of the
sound as indicated from the signals from sensor 638.
[0080] As indicated by block 1020, processor 630 pro-
duces an output based upon the adjusted crop yield for
the particular crop yield event window. In one implemen-
tation, processor 630 stores and/or displays the crop
yield CY(W) for the particular time window, cumulative
yield for the row unit, a current or cumulative yield for the
harvesting platform swath and/or a cumulative yield for
the field. In one implementation, processor 630 further
outputs control signals adjusting the operation of harvest-
er 822 based at least in part upon the estimated or de-
termined crop yield CY(W) for the particular window. After
such an adjustment to the crop yield for the particular
crop yield event window W completed, processor 30 pro-
ceeds with the next crop yield event window W through
the incrementing of the window identifier W in block 204.
[0081] Figures 9-12 illustrate harvesting platform 1116
(shown as a corn head), an example of a portion of har-
vesting platform 916, and sensors 836, 838. As shown
by Figure 9, harvesting platform 1116 comprises a frame
1212, row units 1214, auger 1215, outer dividers 1216,
1218 and central dividers 1220. Frame 1212 extends
across the physical width of harvesting platform 1116
and supports row units 1214. Row units 1214 harvest
corn from individual rows of crop and convey the harvest-
ed corn to auger 1215 for further conveyance into har-
vester 1212. Row units 1214 are spaced in a side-by-
side relationship with each other a distance commensu-
rate with the spacing between adjacent rows of corn to
be harvested. In some implementations, the row units
1214 may be adjustable to accommodate other corn row
spacings. Outer dividers 1216, 1218 and central dividers
1220 separate co-mingled stalks of adjacent rows from
one another. Central dividers 1220 extend between con-
secutive row units 1214. Dividers 1216, 1218 and 1220
cooperate to define longitudinal passages 1222 which
are centered relative to the rows to be harvested and a
fore-and-aft extending relatively narrow throat 1224 de-
fined by each row unit 1214.
[0082] Figures 10-12 illustrate one example of a row
unit 1214 in more detail. As shown by Figures 10-12, in
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addition to sensor 1136, each row unit 1214 comprises
frame 1226, right and left stripper plates, also known as
deck plates, 1228, 1230, right and left gathering units
1232, 1234 and snapping rolls 1236, 1238 (shown in Fig-
ure 11). As shown by Figure 12, frame 1226 comprise a
U-shaped member having right and left, fore and aft ex-
tending legs 1240, 1242 interconnected by a transversely
extending bracket or bridge 1244. Legs 1240, 1242 sup-
port stripper plates 1228, 1230 as well as right and left
gathering units 1232, 1234 and snapping rolls 1236,
1238.
[0083] Stripper plates 1228, 1230 comprise plates hav-
ing inner edges spaced apart so as to define narrow
throat 1224. Throat 1224 receives cornstalks of an
aligned row as row unit 1214 moves along a row of crops.
As row unit 1214 is moved along the row, the stalks are
drawn down through throat 1224 with the assistance of
snapping rolls 1236, 1238 (shown in Figure 11) such that
ears of corn carried by the stalk impact the stripper plates
and are separated from the stalk. Such stripper plates
1228, 1230 may include elongated openings for receiving
fasteners such that stripper plates 1228, 1230 may be
laterally adjusted to adjust the width or size of throat 24.
As noted above, in some implementations, an actuator
may be coupled to stripper plates to automatically adjust
the spacing a stripper plates 1228, 1230 in response to
control signals from processor 630 based upon sensor
derived crop attribute values for the particular row unit
1214.
[0084] In the example illustrated, at least one sensor
1136 (schematically shown), such as an accelerometer
or strain gauge is mounted to an underside of at least
one of stripper plates 1228, 1230 to sense the impact of
the ear of corn upon stripper plates 1228, 1230. As further
shown by Figure 10, row unit 1214 is additionally as-
signed sensor 838 (described above). As discussed
above with respect to sensors 836, 838 and method
1000, signals produced by sensors 836 and 838 are used
by processor 630 to ultimately derive a yield for a partic-
ular window of time for the particular row unit during har-
vesting.
[0085] Right and left gathering units 1232, 1234 gather
the ears of corn and transport such ears rearwardly to-
wards auger 1215 (shown in Figure 9). In the example
illustrated, each of gathering units 1232, 1234 comprises
driveshaft 1240, drive sprocket 1242, idler shaft 1244,
idler sprocket 1246, gathering chain 1248, and chain ten-
sioning assembly 1250. Each of drive shafts 1240 ex-
tends from and is driven by a gearbox 1252 to rotationally
drive sprocket 1242. Each of drive shafts 1240 extends
through a corresponding opening 1254 in bight 1244 of
frame 1226 (shown in Figure 16). Drive sprockets 1242
cooperate with idler sprockets 1246 to support and drive
gathering chain 1248.
[0086] Idler shafts 1244 are rotationally supported by
chain tensioning assemblies 1250. Idler shafts 1244 ro-
tationally support idler sprockets 1246. Chain tensioning
assemblies 1250 adjustably support idler sprockets 1246

for movement between different fore and aft positions to
adjust the tension of gathering chains 1248. Snapping
rolls 1236, 1238 are mounted to a pair of drive shafts
1260 with project forwardly from gearbox 1252. As noted
above, snapping rolls 1236, 1238 draw cornstalks down
through throat 1224, between stripper plates 1228, 1230.
Because ears of corn are too large to pass down through
throat 1224, such ears impact stripper plates 1228, 1230
and are detached or severed from the stalks for being
gathered by gathering chains 1248.

Claims

1. A harvester (22) with a crop yield sensing system
(20) comprising:

a first sensor (36) of a first type associated with
a portion (P1-P3) of a harvester (22) and adapt-
ed to output first signals facilitating determina-
tion of crop yield; and
a second sensor (38) of a second type different
than the first type and adapted to output second
signals facilitating determination of crop yield for
the portion (P1-P3) of the harvester (22); and
a processing unit (30) adapted to receive the
first signals and the second signals and to de-
termine crop yield for the portion of the harvester
(22) based on a combination of the first signals
and the second signals, wherein the first sensor
(36) is adapted to sense a force of impact of crop
with the portion (P1-P3) of the harvester (22),
characterized in that the second sensor (38)
is adapted to sense noise proximate the portion
(P1-P3) of the harvester (22).

2. The harvester (22) of claim 1 further comprising:

a third sensor (336B) of the first type associated
with a second portion (P2) of the harvester (22)
and adapted to output third signals facilitating
determination of crop yield; and
a fourth sensor (338B) of the second type asso-
ciated with the second portion (P2) of the har-
vester (22) and adapted to output fourth signals
facilitating determination of crop yield for the
second portion (P2) of the harvester (22), where-
in the processing unit (30) is adapted to deter-
mine crop yield for the second portion (P2) of
the harvester (22) based on the third signals and
the fourth signals.

3. The harvester (22) of claim 1 further comprising:

a third sensor (336B) of the first type associated
with a third portion (P2) of the harvester (22) and
adapted to output third signals facilitating deter-
mination of crop yield; and
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a fourth sensor (338B) of the second type asso-
ciated with the second portion (P2) of the har-
vester (22) and adapted to output fourth signals
facilitating determination of crop yield for the
second portion (P2) of the harvester (22), where-
in the processing unit (30) is adapted to deter-
mine crop yield for the second portion (P2) of
the harvester (22) based upon the third signals,
the fourth signals and at least one of the first
signals and the second signals.

4. The harvester (22) of claim 1, wherein the portion
(P1-P3) of the harvester (22) comprises a stripper
plate (980), wherein the first sensor (36) is adapted
to sense a force of impact of an ear of corn with the
stripper plate (980).

5. The harvester (22) of claim 1, wherein the portion
(P1-P3) of the harvester (22) comprises a stripper
plate (980), wherein the first sensor (36) is config-
ured to sense a force of impact of an ear of corn with
the stripper plate (980), wherein the second sensor
(38) is configured to sense a sound resulting from
impact of an ear of corn with a harvesting head
(1116), wherein the processing unit (30) is config-
ured to determine the crop yield using the first signals
from the first sensor (36) and is configured to adjust
the crop yield based upon the second signals from
the second sensor (38).

6. The harvester (22) of claim 1, wherein the portion
(P1-P3) of the harvester (22) comprises a stripper
plate (980), wherein the first sensor (36) is config-
ured to sense a force of impact of an ear of corn with
the stripper plate (980), wherein the second sensor
(38) is configured to sense a sound resulting from
impact of an ear of corn with a harvesting head
(1116), wherein the processing unit (36) is config-
ured to determine the crop yield using the first signals
from the first sensor (36) and is configured to adjust
the crop yield for the portion (P1-P3) of the harvester
(22) based upon not receiving signals from the first
sensor (36) for a period of time for which signals
indicating impact on an ear of corn with the stripper
plate (980) are expected and based upon receiving
the second signals from the second sensor (38) dur-
ing the period time indicating impact of the ear of
corn with a member of the harvester (22) other than
the stripper plate (980).

7. The harvester (22) of claim 1, wherein the processing
unit (30) is configured to determine the crop yield by:

determining the crop yield for the portion (P1-
P3) based upon the first signals indicating a crop
yielding event;
adjusting the crop yield for the portion (P1-P3)
in response to a missing crop yielding event and

the second signals indicating a second crop
yielding event corresponding to the missing crop
yielding event.

Patentansprüche

1. Erntefahrzeug (22) mit einem Erntemengenerfas-
sungssystem (20), das Folgendes umfasst:

einen ersten Sensor (36) eines ersten Typs, der
einem Abschnitt (P1-P3) eines Erntefahrzeugs
(22) zugeordnet ist und ausgelegt ist, erste Si-
gnale auszugeben, die die Bestimmung der Ern-
temenge ermöglichen; und
einen zweiten Sensor (38) eines zweiten Typs,
der vom ersten Typ verschieden ist und ausge-
legt ist, zweite Signale auszugeben, die die Be-
stimmung der Erntemenge für den Abschnitt
(P1-P3) des Erntefahrzeugs (22) ermöglichen;
und
eine Verarbeitungseinheit (30), die ausgelegt
ist, die ersten Signale und die zweiten Signale
zu empfangen und auf der Basis einer Kombi-
nation der ersten Signale und der zweiten Sig-
nale die Erntemenge für den Abschnitt des Ern-
tefahrzeugs (22) zu bestimmen,
wobei der erste Sensor (36) ausgelegt ist, eine
Aufprallkraft eines Ernteguts auf den Abschnitt
(P1-P3) des Erntefahrzeugs (22) zu erfassen,
dadurch gekennzeichnet, dass der zweite
Sensor (38) ausgelegt ist, Geräusche in der
räumlichen Nähe des Abschnitts (P1-P3) des
Erntefahrzeugs (22) zu erfassen.

2. Erntefahrzeug (22) nach Anspruch 1, das ferner Fol-
gendes umfasst:

einen dritten Sensor (336B) des ersten Typs,
der einem zweiten Abschnitt (P2) des Erntefahr-
zeugs (22) zugeordnet ist und ausgelegt ist, drit-
te Signale auszugeben, die die Bestimmung der
Erntemenge ermöglichen; und
einen vierten Sensor (338B) des zweiten Typs,
der dem zweiten Abschnitt (P2) des Erntefahr-
zeugs (22) zugeordnet ist und ausgelegt ist, vier-
te Signale auszugeben, die die Bestimmung der
Erntemenge für den zweiten Abschnitt (P2) des
Erntefahrzeugs (22) ermöglichen, wobei die
Verarbeitungseinheit (30) ausgelegt ist, die Ern-
temenge für den zweiten Abschnitt (P2) des Ern-
tefahrzeugs (22) auf der Basis der dritten Sig-
nale und der vierten Signale zu bestimmen.

3. Erntefahrzeug (22) nach Anspruch 1, das ferner Fol-
gendes umfasst:

einen dritten Sensor (336B) des ersten Typs,
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der einem dritten Abschnitt (P2) des Erntefahr-
zeugs (22) zugeordnet ist und ausgelegt ist, drit-
te Signale auszugeben, die die Bestimmung der
Erntemenge ermöglichen; und
einen vierten Sensor (338B) des zweiten Typs,
der dem zweiten Abschnitt (P2) des Erntefahr-
zeugs (22) zugeordnet ist und ausgelegt ist, vier-
te Signale auszugeben, die die Bestimmung der
Erntemenge für den zweiten Abschnitt (P2) des
Erntefahrzeugs (22) ermöglichen, wobei die
Verarbeitungseinheit (30) ausgelegt ist, die Ern-
temenge für den zweiten Abschnitt (P2) des Ern-
tefahrzeugs (22) auf der Basis der dritten Sig-
nale, der vierten Signale und der ersten Signale
und/oder der zweiten Signale zu bestimmen.

4. Erntefahrzeug (22) nach Anspruch 1, wobei der Ab-
schnitt (P1-P3) des Erntefahrzeugs (22) eine Ab-
streifplatte (980) umfasst, wobei der erste Sensor
(36) ausgelegt ist, eine Aufprallkraft einer Maisähre
auf die Abstreifplatte (980) zu erfassen.

5. Erntefahrzeug (22) nach Anspruch 1, wobei der Ab-
schnitt (P1-P3) des Erntefahrzeugs (22) eine Ab-
streifplatte (980) umfasst, wobei der erste Sensor
(36) konfiguriert ist, eine Aufprallkraft einer Maisähre
auf die Abstreifplatte (980) zu erfassen, wobei der
zweite Sensor (38) konfiguriert ist, ein Geräusch zu
erfassen, das aus dem Aufprall einer Maisähre auf
einem Maispflücker (1116) resultiert, wobei die Ver-
arbeitungseinheit (30) konfiguriert ist, die Erntemen-
ge unter Verwendung der ersten Signale vom ersten
Sensor (36) zu bestimmen, und konfiguriert ist, die
Erntemenge auf der Basis der zweiten Signale vom
zweiten Sensor (38) anzupassen.

6. Erntefahrzeug (22) nach Anspruch 1, wobei der Ab-
schnitt (P1-P3) des Erntefahrzeugs (22) eine Ab-
streifplatte (980) umfasst, wobei der erste Sensor
(36) konfiguriert ist, eine Aufprallkraft einer Maisähre
auf die Abstreifplatte (980) zu erfassen, wobei der
zweite Sensor (38) konfiguriert ist, ein Geräusch zu
erfassen, das aus dem Aufprall einer Maisähre auf
einem Maispflücker (1116) resultiert, wobei die Ver-
arbeitungseinheit (36) konfiguriert ist, die Erntemen-
ge unter Verwendung der ersten Signale vom ersten
Sensor (36) zu bestimmen, und konfiguriert ist, die
Erntemenge für den Abschnitt (P1-P3) des Ernte-
fahrzeugs (22) auf der Basis des Nicht-Empfangens
von Signalen vom ersten Sensor (36) für eine Zeit-
dauer, für die Signale erwartet werden, die einen
Aufprall einer Maisähre auf der Abstreifplatte (980)
angeben, und auf der Basis des Empfangens der
zweiten Signale vom zweiten Sensor (38) während
der Zeitdauer, die den Aufprall der Maisähre auf ei-
nem Element des Erntefahrzeugs (22) ungleich der
Abstreifplatte (980) angeben, anzupassen.

7. Erntefahrzeug (22) nach Anspruch 1, wobei die Ver-
arbeitungseinheit (30) konfiguriert ist, die Erntemen-
ge zu bestimmen durch:

Bestimmen der Erntemenge für den Abschnitt
(P1-P3) auf der Basis der ersten Signale, die ein
Ereignis, das Erntegut liefert, angeben;
Anpassen der Erntemenge für den Abschnitt
(P1-P3) als Antwort auf ein fehlendes Ereignis,
das Erntegut liefert, und der zweiten Signale,
die ein zweites Ereignis, das Erntegut liefert, an-
geben, das dem fehlenden Ereignis, das Ernte-
gut liefert, entspricht.

Revendications

1. Moissonneuse (22) avec un système de détection
de rendement des récoltes (20) comprenant:

un premier capteur (36) d’un premier type asso-
cié à une partie (P1-P3) d’une moissonneuse
(22) et adapté pour délivrer des premiers si-
gnaux facilitant la détermination du rendement
des récoltes ; et
un deuxième capteur (38) d’un deuxième type
différent du premier type et adapté pour délivrer
des deuxièmes signaux facilitant la détermina-
tion du rendement des récoltes pour la partie
(P1-P3) de la moissonneuse (22) ; et
une unité de traitement (30) adaptée pour rece-
voir les premiers signaux et les deuxièmes si-
gnaux et pour déterminer le rendement des ré-
coltes pour la partie de la moissonneuse (22)
sur la base d’une combinaison des premiers si-
gnaux et des deuxièmes signaux,
le premier capteur (36) étant adapté pour détec-
ter une force d’impact des récoltes sur la partie
(P1-P3) de la moissonneuse (22), caractérisée
en ce que le deuxième capteur (38) est adapté
pour détecter le bruit à proximité de la partie (P1-
P3) de la moissonneuse (22).

2. Moissonneuse (22) de la revendication 1 compre-
nant en outre :

un troisième capteur (336B) du premier type as-
socié à une deuxième partie (P2) de la moisson-
neuse (22) et adapté pour délivrer des troisiè-
mes signaux facilitant la détermination du ren-
dement des récoltes ; et
un quatrième capteur (338B) du deuxième type
associé à la deuxième partie (P2) de la mois-
sonneuse (22) et adapté pour délivrer des qua-
trièmes signaux facilitant la détermination du
rendement des récoltes pour la deuxième partie
(P2) de la moissonneuse (22), l’unité de traite-
ment (30) étant adaptée pour déterminer le ren-
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dement des récoltes pour la deuxième partie
(P2) de la moissonneuse (22) sur la base des
troisièmes signaux et des quatrièmes signaux.

3. Moissonneuse (22) de la revendication 1 compre-
nant en outre :

un troisième capteur (336B) du premier type as-
socié à une troisième partie (P2) de la moisson-
neuse (22) et adapté pour délivrer des troisiè-
mes signaux facilitant la détermination du ren-
dement des récoltes ; et
un quatrième capteur (338B) du deuxième type
associé à la deuxième partie (P2) de la mois-
sonneuse (22) et adapté pour délivrer des qua-
trièmes signaux facilitant la détermination du
rendement des récoltes pour la deuxième partie
(P2) de la moissonneuse (22), l’unité de traite-
ment (30) étant adaptée pour déterminer le ren-
dement des récoltes pour la deuxième partie
(P2) de la moissonneuse (22) sur la base des
troisièmes signaux, des quatrièmes signaux, et
des premiers signaux et/ou des deuxièmes si-
gnaux.

4. Moissonneuse (22) de la revendication 1, la partie
(P1-P3) de la moissonneuse (22) comprenant une
plaque d’arrachage (980), le premier capteur (36)
étant adapté pour détecter une force d’impact d’un
épi de maïs sur la plaque d’arrachage (980).

5. Moissonneuse (22) de la revendication 1, la partie
(P1-P3) de la moissonneuse (22) comprenant une
plaque d’arrachage (980), le premier capteur (36)
étant configuré pour détecter une force d’impact d’un
épi de maïs sur la plaque d’arrachage (980), le
deuxième capteur (38) étant configuré pour détecter
un son résultant de l’impact d’un épi de maïs sur une
tête de récolte (1116), l’unité de traitement (30) étant
configurée pour déterminer le rendement des récol-
tes en utilisant les premiers signaux provenant du
premier capteur (36) et étant configurée pour ajuster
le rendement des récoltes sur la base des deuxiè-
mes signaux provenant du deuxième capteur (38).

6. Moissonneuse (22) de la revendication 1, la partie
(P1-P3) de la moissonneuse (22) comprenant une
plaque d’arrachage (980), le premier capteur (36)
étant configuré pour détecter une force d’impact d’un
épi de maïs sur la plaque d’arrachage (980), le
deuxième capteur (38) étant configuré pour détecter
un son résultant de l’impact d’un épi de maïs sur une
tête de récolte (1116), l’unité de traitement (36) étant
configurée pour déterminer le rendement des récol-
tes en utilisant les premiers signaux provenant du
premier capteur (36) et étant configurée pour ajuster
le rendement des récoltes pour la partie (P1-P3) de
la moissonneuse (22) sur la base de l’absence de

réception de signaux provenant du premier capteur
(36) pendant un laps de temps pendant lequel des
signaux indiquant un impact d’un épi de maïs sur la
plaque d’arrachage (980) sont attendus et sur la ba-
se de la réception des deuxièmes signaux provenant
du deuxième capteur (38) pendant le laps de temps
indiquant un impact de l’épi de maïs sur un élément
de la moissonneuse (22) différent de la plaque d’ar-
rachage (980).

7. Moissonneuse (22) de la revendication 1, dans la-
quelle l’unité de traitement (30) est configurée pour
déterminer le rendement des récoltes :

en déterminant le rendement des récoltes pour
la partie (P1-P3) sur la base des premiers si-
gnaux indiquant un événement de récolte ;
en ajustant le rendement des récoltes pour la
partie (P1-P3) en réponse à un événement de
récolte manquant et des deuxièmes signaux in-
diquant un deuxième événement de récolte cor-
respondant à l’événement de récolte manquant.
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