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DATA ACQUISITION MODULE FOR AN
AGRICULTURAL MACHINE AND RELATED
SYSTEMS AND ASSEMBLIES

FIELD OF THE INVENTION

[0001] The present subject matter relates generally to the
agricultural machines and, more particularly, to a data
acquisition module for an agricultural machine that can be
used to acquire data associated with one or more conditions
of an agricultural field, as well as related systems and/or
assemblies incorporating and/or configured for use with the
data acquisition module.

BACKGROUND OF THE INVENTION

[0002] Various sensor-based systems have been developed
for use with an agricultural machine to detect or monitor one
or more conditions associated with an agricultural field, such
as one or more surface conditions (e.g., residue coverage)
and/or sub-surface conditions (e.g., soil compaction). How-
ever, these conventional systems typically suffers from one
or more drawbacks. For instance, given that agricultural
machines often operate in dirty/dusty environments, obtain-
ing reliable, accurate sensor data is often difficult, particu-
larly when cameras or other imaging devices are being used
to acquire images of the field. In this regard, dirt and dust can
not only soil the exposed optical surfaces of the imaging
devices, but can also flow through the field of view of the
imaging devices, thereby resulting in images being captured
that are difficult to process using computer-vision tech-
niques. Moreover, as conventional sensor-based systems
increase in complexity (including the amount of componen-
try associated therewith) and/or are adapted to function in
various operating conditions (e.g., low-light conditions,
such as nighttime conditions), the amount of heat generated
by the various system components can often be problematic,
leading to overheating and/or component failure.

[0003] Accordingly, a data acquisition module for an
agricultural machine and/or related systems/assemblies
incorporating and/or configured for use with the data acqui-
sition module that address one or more issues associated
with conventional sensor-based systems adapted to obtain
data associated with an agricultural field would be wel-
comed in the technology.

BRIEF DESCRIPTION OF THE INVENTION

[0004] Aspects and advantages of the invention will be set
forth in part in the following description, or may be obvious
from the description, or may be learned through practice of
the invention.

[0005] Inone aspect, the present subject matter is directed
to a system for acquiring data associated with an agricultural
field. The system includes an agricultural machine and a data
acquisition (DAQ) module supported relative to the agricul-
tural machine. The DAQ module includes a module housing
and one or more sensing devices housed within the module
housing. The one or more sensing device are configured to
generate data associated with a condition of a field as the
agricultural machine travels across the field. In addition, the
system includes an air circulation system provided in opera-
tive association with the DAQ module that is configured to
direct an airflow into an interior of the module housing for
circulation therein.
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[0006] In another aspect, the present subject matter is
directed to a system for acquiring data associated with an
agricultural field. The system includes an agricultural
machine and a data acquisition (DAQ) module supported
relative to the agricultural machine. The DAQ module
includes a module housing, an optical window forming a
portion of a bottom wall of the module housing, and one or
more imaging devices configured to capture images of a
portion of the field as the agricultural machine travels across
the field. The one or more imaging devices are positioned
within the module housing relative to the optical window
such that a field of view of the one or more imaging devices
is directed through the optical window. Additionally, the
system includes a drape assembly suspended relative to the
one or more imaging devices. The drape assembly is con-
figured to at least partially shroud an imaging volume
located underneath the DAQ module that encompasses the
field of view of the one or more imaging devices.

[0007] These and other features, aspects and advantages of
the present invention will become better understood with
reference to the following description and appended claims.
The accompanying drawings, which are incorporated in and
constitute a part of this specification, illustrate embodiments
of the invention and, together with the description, serve to
explain the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] A full and enabling disclosure of the present inven-
tion, including the best mode thereof, directed to one of
ordinary skill in the art, is set forth in the specification,
which makes reference to the appended figures, in which:

[0009] FIG. 1 illustrates a perspective view of one
embodiment of a system for acquiring data associated with
an agricultural field in accordance with aspects of the
present subject matter, particularly illustrating the system
include an agricultural machine and a data acquisition
module for acquiring data associated with the field across
which the machine is being traversed;

[0010] FIG. 2 illustrates a schematic view of one embodi-
ment of a DAQ module suitable for use within one or more
embodiments of a system for acquiring data associated with
an agricultural field in accordance with aspects of the
present subject matter;

[0011] FIG. 3 illustrates a simplified, schematic cross-
sectional view of a portion of the DAQ module shown in
FIG. 2 in accordance with aspects of the present subject
matter;

[0012] FIG. 4 illustrates a perspective view embodiments
of a drape assembly and a frame assembly that may be
utilized in connection with embodiments of the disclosed
DAQ module in accordance with aspects of the present
subject matter;

[0013] FIG. 5 illustrates a side view of the embodiments
of'the drape assembly and the frame assembly shown in FIG.
4; and

[0014] FIGS. 6A-6C illustrate a progressive series of side
views of a simplified version of the drape assembly shown
in FIGS. 4 and 5 as the drape assembly initially contacts an
obstacle (e.g., rock) within the field (FIG. 6A), rides over the
obstacle (FIG. 6B), and subsequently clears the obstacle
(FIG. 6C) in accordance with aspects of the present subject
matter.



US 2022/0266801 Al

DETAILED DESCRIPTION OF THE
INVENTION

[0015] Reference now will be made in detail to embodi-
ments of the invention, one or more examples of which are
illustrated in the drawings. Each example is provided by way
of explanation of the invention, not limitation of the inven-
tion. In fact, it will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the scope or spirit
of the invention. For instance, features illustrated or
described as part of one embodiment can be used with
another embodiment to yield a still further embodiment.
Thus, it is intended that the present invention covers such
modifications and variations as come within the scope of the
appended claims and their equivalents.

[0016] In general, the present subject matter is directed to
a data acquisition (DAQ) module for an agricultural
machine that can be used to acquire data associated with one
or more conditions of an agricultural field. In several
embodiments, the DAQ module may include one or more
sensing devices for collecting or generating data associated
with one or more conditions of a field. For instance, the
DAQ module may include one or more imaging devices for
capturing images of a field as the associated agricultural
machine travel across the field. Such images may, for
example, allow one or more surface conditions of the field
to be detected or monitored, such as one or more conditions
or parameters associated with crop residue, soil clods,
surface levelness or irregularities (e.g., ridges and/or val-
leys), and/or the like within the field.

[0017] Additionally, in accordance with aspects of the
present subject matter, the DAQ module may be operatively
associated with an air circulation system for providing a
supply of air within the interior of the DAQ module for
circulation therein. As will be described below, the air
circulated within the interior of the module housing may
serve a dual-purpose, namely to provide an airflow for: (1)
cooling any heat-generating components of the DAQ mod-
ule; and (2) cleaning one or more optical components of the
DAQ module (e.g., an optical window through which the
imaging device(s) is configured to capture images of the
field).

[0018] Moreover, in several embodiments, a drape assem-
bly may be configured to be supported relative to the DAQ
module. The drape assembly may generally be configured to
at least partially shroud an “imaging volume” located
directly below the DAQ module that encompasses the field
of view of the imaging device(s) of the DAQ module. As a
result, the drape assembly may function to prevent or
minimize the amount of dust or debris that is directed across
or through the field of view of the imaging device(s).
[0019] Referring now to drawings, FIG. 1 illustrates a
perspective view of one embodiment of a system 50 for
acquiring data associated with an agricultural field in accor-
dance with aspects of the present subject matter. In general,
the system 50 includes an agricultural machine 10 and a data
acquisition module 100 provided in association with the
agricultural machine for acquiring data associated with a
field as the machine 10 travels across the field.

[0020] In the illustrated embodiment, the agricultural
machine 10 includes a work vehicle 12 and an associated
agricultural implement 14. In general, the work vehicle 12 is
configured to tow the implement 14 across a field in a
direction of travel (e.g., as indicated by arrow 16 in FIG. 1).
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As shown in FIG. 1, the work vehicle 12 is configured as an
agricultural tractor and the implement 14 is configured as an
associated tillage implement. However, in other embodi-
ments, the work vehicle 12 may be configured as any other
suitable type of vehicle, such as an agricultural harvester, a
self-propelled sprayer, and/or the like. Similarly, the imple-
ment 14 may be configured as any other suitable type of
implement, such as a planter. Furthermore, it should be
appreciated that the agricultural machine 10 may correspond
to any suitable powered and/or unpowered agricultural
machine (including suitable vehicles and/or equipment, such
as only a work vehicle or only an implement). Additionally,
the agricultural machine 10 may include more than two
associated vehicles, implements, and/or the like (e.g., a
tractor, a planter, and an associated air cart).

[0021] As shown in FIG. 1, the work vehicle 12 includes
a pair of front track assemblies 18, a pair or rear track
assemblies 20, and a frame or chassis 22 coupled to and
supported by the track assemblies 18, 20. An operator’s cab
24 may be supported by a portion of the chassis 22 and may
house various input devices for permitting an operator to
control the operation of one or more components of the work
vehicle 12 and/or one or more components of the implement
14. Additionally, as is generally understood, the work
vehicle 12 may include an engine (not shown) and a trans-
mission (not shown) mounted on the chassis 22. The trans-
mission may be operably coupled to the engine and may
provide variably adjusted gear ratios for transferring engine
power to the track assemblies 18, 20 via a drive axle
assembly (not shown) (or via axles if multiple drive axles are
employed).

[0022] Additionally, as shown in FIG. 1, the implement 14
may generally include a carriage frame assembly 26 con-
figured to be towed by the work vehicle 12 via a pull hitch
or tow bar 28 in the direction of travel 16 of the vehicle 12.
As is generally understood, the carriage frame assembly 26
may be configured to support a plurality of ground-engaging
tools, such as a plurality of shanks, disk blades, leveling
blades, basket assemblies, tines, spikes, and/or the like. For
example, in the illustrated embodiment, the carriage frame
assembly 26 is configured to support various gangs of disc
blades 30, a plurality of shanks 32, a plurality of leveling
blades 34, and a plurality of crumbler wheels or basket
assemblies 36. However, in alternative embodiments, the
carriage frame assembly 26 may be configured to support
any other suitable ground engaging tools and/or combination
of ground engaging tools. In several embodiments, the
various ground-engaging tools may be configured to per-
form a tillage operation or any other suitable ground-
engaging operation across the field along which the imple-
ment 14 is being towed. It should be understood that, in
addition to being towed by the work vehicle 12, the imple-
ment 14 may also be a semi-mounted implement connected
to the work vehicle 12 via a two point hitch (not shown) or
the implement 14 may be a fully mounted implement (e.g.,
mounted the work vehicle’s 12 three point hitch (not
shown)).

[0023] It should also be appreciated that the configuration
of'the agricultural machine 10 described above and shown in
FIG. 1 is provided only to place the present subject matter
in an exemplary field of use. Thus, it should be appreciated
that the present subject matter may be readily adaptable to
any manner of machine configuration, including any suitable
work vehicle configuration and/or implement configuration.
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For example, in an alternative embodiment of the work
vehicle 12, a separate frame or chassis may be provided to
which the engine, transmission, and drive axle assembly are
coupled, a configuration common in smaller tractors. Still
other configurations may use an articulated chassis to steer
the work vehicle 10, or rely on tires/wheels in lieu of the
track assemblies 14, 16. Similarly, as indicated above, the
carriage frame assembly 26 of the implement 12 may be
configured to support any other suitable combination of type
of ground-engaging tools.

[0024] Furthermore, as indicated above, the disclosed sys-
tem 50 may also include a data acquisition (DAQ) module
100 configured to be installed relative to or otherwise
associated with the agricultural machine 10. For instance, in
the illustrated embodiment, the DAQ module 100 is
installed relative to the work vehicle 12, such as by being
mounted at a forward end 38 of the work vehicle 12.
However, in other embodiments, the DAQ module 100 may
be installed relative to the implement 14, such as by being
mounted at an aft end 40 of the implement 14.

[0025] In general, the DAQ module 100 may include an
outer module housing 102 configured to encase or enclose a
plurality of DAQ-related components. For instance, in sev-
eral embodiments, the DAQ module 100 may include one or
more sensing devices 104 supported within the module
housing 102 for acquiring data associated with the field
across which the agricultural machine 10 is being traversed.
In addition, the DAQ module 100 may include one or more
additional components 106 housed within the module hous-
ing 102. For instance, such additional components 106 may
include, but are not limited to, one or more CPUs or
controllers, lighting devices, light source drives, sensors,
heat dissipation components, power sources, power convert-
ers, and/or the like, examples of some which will be
described below with reference to FIGS. 2 and 3.

[0026] In accordance with aspects of the present subject
matter, the sensing devices 104 of the DAQ module 100 may
include one or more imaging devices 108 configured to
capture images or other image data relating to one or more
surface conditions of the field. Suitable surface conditions
may include, but are not limited to, conditions or parameters
associated with crop residue, soil clods, surface levelness or
irregularities (e.g., ridges and/or valleys), and/or the like
within the field.

[0027] In several embodiments, the imaging device(s) 108
may be supported relative to the agricultural machine 10
such that the imaging device(s) 108 has a field of view 110
directed towards a portion(s) of the field adjacent to the work
vehicle 12 and/or the implement 14, such as a portion(s) of
the field disposed in front of, behind, and/or along one or
both of the sides of the work vehicle 12 and/or the imple-
ment 14. For example, in the embodiment shown in FIG. 1
in which the DAQ module 100 is mounted at the forward
end 38 of the work vehicle 12, the imaging device(s) 108 has
a field of view 110 directed towards a section of the field
disposed in front of the work vehicle 12. Such a forward-
located imaging device(s) 108 may allow pre-operation
images of the field to be captured for monitoring or deter-
mining surface conditions of the field prior to the perfor-
mance of an agricultural operation (e.g., a tillage operation).
Alternatively, in an embodiment in which the DAQ module
100 is mounted at the aft end 40 of the implement 14, the
imaging device(s) 108 may, for example, have a field of
view directed towards a section of the field disposed behind
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the implement 14. Such an aft-located imaging device(s)
108 may allow post-operation images of the field to be
captured for monitoring or determining surface conditions of
the field after the performance of an agricultural operation
(e.g., a tillage operation).

[0028] In general, the imaging device(s) 108 may corre-
spond to any suitable device(s) or other assembly configured
to capture images of the field. For instance, in several
embodiments, the imaging device(s) 108 may correspond to
a stereo camera assembly having first and second cameras
incorporated therein or otherwise forming a part thereof. In
such embodiments, the stereo camera assembly may be used
to capture/generate both two-dimensional and three-dimen-
sional images of the field. Specifically, each camera may
include a lens and a separate image sensor for capturing
two-dimensional images. Additionally, by simultaneously
capturing an image of the same portion of the field with each
camera, the separate images can be combined, compared
and/or otherwise processed to extract three-dimensional
information about such portion of the field. For example, by
comparing the images captured by each camera, a depth
image can be generated that allows the scene depth to be
determined (e.g., relative to the camera) at each correspond-
ing pixel location within the imaged portion of the field,
which, in turn, can be converted into a scene height (or pixel
height) at each corresponding pixel location relative to a
reference plane (e.g., a reference plane approximating the
soil surface). As a result, the relative height of specific
features or points within the field may be determined, such
as the relative height of residue or soil clods within the field.
[0029] It should be appreciated that, in addition to a stereo
camera assembly or as an alternative thereto, the DAQ
module 100 may include any other suitable type of imaging
device(s) 108. For instance, suitable imaging devices 108
may also include single or non-stereo cameras, stereoscope
cameras, multi-spectrum cameras and/or the like. It should
also be appreciated that, in addition to one or more imaging
device(s) 108 (or as an alternative thereto), the DAQ module
100 may include any other suitable sensing device(s) 104
associated with monitoring one or more conditions of the
field, such as a radar sensor, ultrasound sensor, and/or the
like. For instance, in one embodiment, the sensing device(s)
may include a ground-penetrating radar(s) for monitoring
one or more sub-surface conditions associated with the field
(e.g., soil compaction).

[0030] It should also be appreciated that the DAQ module
100 may be configured to be mounted or otherwise sup-
ported relative to a portion of the agricultural machine 10
using any suitable mounting/support structure. For instance,
as shown in FIG. 1, the DAQ module 100 may be mounted
to the front of the work vehicle 12 via suitable mounting
structure 112 (e.g., a frame, mounting arms, brackets, trays,
etc.). Such mounting structure 112 may, for example, permit
the imaging device(s) 108 to be supported out in front of the
vehicle 12 (e.g., in a cantilevered arrangement) in a manner
that allows the imaging device(s) 108 to obtain the desired
field of view 110, including the desired orientation of the
device’s field of view 110 relative to the surface of the field
(e.g., a straight-down view oriented generally perpendicular
to the surface of the field).

[0031] Additionally, in several embodiments, the dis-
closed system 50 may also include an air circulation system
120 for providing a supply of air within the interior of the
module housing 102 for circulation therein. As will be
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described below, the air circulated within the interior of the
module housing 102 via operation the air circulation system
120 may serve a dual-purpose, namely to provide an airflow
for: (1) cooling any heat-generating components of the DAQ
module 100; and (2) cleaning one or more optical compo-
nents of the DAQ module 100 (e.g., an optical window
through which the imaging device(s) 108 is configured to
capture images of the field).

[0032] As shown in FIG. 1, the air circulation system 120
may include an air intake conduit 122 fluidly coupled to the
module housing 102 (e.g., via an air intake port defined
through the housing 102) to allow air to be suppled into the
housing 102 via the conduit 122. In several embodiments,
the intake conduit 122 may extend lengthwise between an
output end 124 coupled to the module housing 102 and an
intake end 126 spaced apart from the module housing 102,
with the intake conduit 122 being configured to intake air at
its intake end 126 and expel such air into the module housing
102 at its output end 124. In this regard, the length of and/or
mounting arrangement for the intake conduit 122 may be
selected, for instance, to allow the intake end 126 of the
conduit 122 to be positioned at a suitable location for
intaking relatively clean air. For example, as shown in FIG.
1, the air intake conduit 122 is coupled to and routed along
an exterior of the work vehicle 12 such that the intake end
126 of the conduit 122 is positioned at a location proximal
to the operator’s cab 24 (e.g., at or adjacent to the roof of the
cab 24), thereby allowing the conduit 122 to intake substan-
tially dust-free air for delivery into the DAQ module 100.
Additionally, in several embodiments, a filter 128 may also
be provided in association with the air intake conduit 122
(e.g., at the intake end 126 of the conduit 122) for filtering
out dust or other particulates within the air. In one embodi-
ment, the filter 128 may correspond to a reusable filter that
can be periodically washed or otherwise cleaned and then
reinstalled relative to the intake conduit 122.

[0033] Referring now to FIG. 2, a schematic view of one
embodiment of a DAQ module 100 suitable for use within
one or more embodiments of a system for acquiring data
associated with an agricultural field is illustrated in accor-
dance with aspects of the present subject matter. For pur-
poses of discussion, the DAQ module 100 shown in FIG. 2
will generally be described with reference to the agricultural
machine 10 and related system 50 described above with
reference to FIG. 1. However, it should be appreciated that
the DAQ module 100 may, in general, be configured for use
with any suitable agricultural machine having any suitable
machine configuration and/or within a system having any
other suitable system configuration.

[0034] As indicated above, the DAQ module 100 includes
a module housing 102 configured to encase or enclose a
plurality of DAQ-related components. For instance, one or
more imaging device(s) 108 may be disposed within the
module housing 102 for capturing images of the portion of
the field located adjacent to the DAQ module 100 (e.g.,
immediately below the DAQ module 100). As shown in
FIG. 2, the imaging device(s) 108 may, in several embodi-
ments, correspond to a stereo camera assembly having first
and second cameras 130, 132 spaced apart from one another
within the module housing 102 for capturing or generating
both two-dimensional and three-dimensional images of the
field. In one embodiment, the first and second cameras 130,
132 may be mounted or supported within the module
housing 102 relative to an optical window (e.g., as indicated
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by rectangle 134 shown in FIG. 2) through which the
cameras 130, 132 are configured to capture images. For
instance, the optical window 134 (e.g., a glass or transparent
polymer-based window) may be configured to form all or a
portion of a bottom wall 103 (FIG. 3) of the module housing
102. As such, with the cameras 130, 132 supported within
the module housing 102 directly above the optical window
134, the field of view 110 (FIG. 1) of each camera 130, 132
may be directed through the window 134 to allow images of
the underlying field to be captured. In one embodiment, the
cameras 130, 132 may be positioned within a forward
portion of the module housing 102, such as at a location
closer to a front wall 107A of the module housing 102 than
an opposed rear wall 107B of the module housing. Such
positioning may, for example, allow the rear portion of the
module housing 102 to be mounted to an associated sup-
ported structure or frame assembly (e.g., as will be described
below with reference to FIGS. 4 and 5) while providing the
cameras 130, 132 with an unobstructed view of the under-
lying portion of the field.

[0035] Additionally, it should be appreciated that, in sev-
eral embodiments, the operation of the cameras 130, 132
may be controlled based on the ground speed of the asso-
ciated agricultural machine 10. Specifically, in one embodi-
ment, the image capture timing for the cameras 130, 132
may be speed-dependent such that the frequency at which
the cameras 130, 132 capture images of the field is varied
based on the ground speed of the associated agricultural
machine 10. Such speed-dependent image capture timing
may, for instance, allow for the field to be imaged with
minimal/no gaps or overlap between consecutive images.

[0036] Asshownin FIG. 2, the DAQ module 100 may also
include a camera controller or central processing unit (CPU)
136 communicatively coupled to each camera 130, 132 (e.g.,
via communication link(s) 138). In one embodiment, the
camera CPU 136 may be configured to control the operation
of each camera 130, 132, such as by controlling the timing
and/or rate at which each camera 130, 132 captures images
of the field. For instance, the camera CPU 136 may be
configured to trigger each camera 130, 132 to simultane-
ously capture an image of an underlying portion of the field,
thereby allowing images of the same portion of the field to
be captured from each camera’s perspective. Additionally, in
one embodiment, the camera CPU 136 may be configured to
receive the individual images captured by each camera 130,
132 and execute a suitable image processing algorithm(s)
(e.g., software-based and/or hardware-based image process-
ing) to generate a disparity map or depth image associated
with the imaged portion of the field. The original image
received from each camera 130, 132 and/or the depth image
deriving therefrom may then be stored in memory associated
with the camera CPU 136 and/or transmitted to a separate
computing device or controller (e.g., a separate module CPU
168 of the DAQ module 100, as will be described below) for
storage and/or subsequent processing/analysis.

[0037] Additionally, the DAQ module 100 may also
include one or more lighting devices configured to provide
a source of artificial lighting used to illuminate the portion
of the field being imaged by the cameras 130, 132. For
instance, as shown in FIG. 2, the DAQ module 100 includes
a plurality of lighting devices 140 installed relative to the
cameras 130, 132, such as a first array 142 of lighting
devices 140 installed around the first camera 130 and a
second array 144 of lighting devices 140 installed around the
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second camera 132. In such an embodiment, each lighting
device 140 may be installed within the footprint of or may
otherwise aligned with the optical window 134 provided in
association with the module housing 102 so that light from
each lighting device 140 can be transmitted through the
window 134 for illuminating the underlying portion of the
field. For instance, in one embodiment, the various lighting
devices 140 may be supported within the module housing
102 directly above the optical window 134 (e.g., similar to
the cameras 130, 132). Additionally, in one embodiment, the
lighting devices 140 may be configured to be strobed or
otherwise activated or turned on for a very short time period
corresponding to the image acquisition period of the cam-
eras 130, 132. Such strobing of the lighting devices 140
minimizes power consumption and also reduces the amount
of heat generation.

[0038] In several embodiments, the lighting devices 140
may correspond to light-emitting diodes (LEDs), such as
high intensity/power LEDs. Such high intensity/power
LEDs may be particularly advantageous for use in low-
lighting conditions, such as during nighttime operation of
the agricultural machine 10 or during other low-light con-
ditions, to improve the overall performance of the DAQ
module 100 (particularly the performance of the cameras
130, 132). However, it should be appreciated that, in other
embodiments, each lighting device 140 may correspond to
any other suitable artificial light source(s).

[0039] As shown in FIG. 2, the DAQ Module 100 may
also include one or more light source drivers 144, 146
electrically coupled to the lighting devices 140 (e.g., via
links 148) for regulating the power supplied to each lighting
device 140. Specifically, in the illustrated embodiment, a
first light source driver 146 is provided to regulate the power
supply to the first array 142 of lighting devices 140 and a
second light source driver 148 is provided to regulate the
power supply to the second array 144 of lighting devices
140. It should be appreciated that, in embodiments in which
the lighting devices 140 comprise LEDs, the light source
drivers 144, 146 may correspond to LED drivers. Addition-
ally, a related capacitor (e.g., an LED drive capacitor) may
also be included within the DAQ module 100 for smoothing
the voltage being supplied to each light source driver 144,
146 from an associated power supply. The capacitor may
also be used as a local power store to provide a short, high
current burst when the lighting devices 140 are activated
during image acquisition via the cameras 130, 132.

[0040] Referring still to FIG. 2, the DAQ module 100 may
also include a power and input-output (IO) controller 150
(hereinafter power/IO controller 150) for regulating the
power supplied to the various components housed within the
DAQ module 100 and/or for providing a gateway for data
and other inputs/outputs being received by and/or transmit-
ted from the DAQ module 100. For instance, the power/1O
controller 150 may be electrically coupled to a power input
socket 152 through which power (e.g., a 12 volt power
supply) is supplied to the DAQ module 100 from an external
source, such as the agricultural machine 10 (e.g., the work
vehicle 12). Additionally, the power/1IO controller 150 may
be communicatively coupled to various data ports for receiv-
ing/transmitting data and related communications from/to
the agricultural machine 10 (e.g., the work vehicle 12), such
as one or more first data ports 154 for receiving/transmitting
ISOBUS data/communications, CANBUS data/communica-
tions, and/or any other data/communications transmitted
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according to any suitable protocol and one or more second
data ports 156 for receiving/transmitting additional data/
information.

[0041] As shown in FIG. 2, in addition to being coupled to
an external power source (e.g., the agricultural machine 10
via the power input socket 152), the DAQ module 100 may
optionally include an onboard power source 158, such as an
onboard battery. In one embodiment, the onboard power
source 158 may serve as a back-up power source for the
DAQ module 100, but, in other embodiments, may function
as the primary power source for one or more components of
the DAQ module 100. Moreover, as shown in FIG. 2, the
DAQ module 100 may also include a power converter 160
for adjusting the voltage or current of the power being
supplied to the various components of the DAQ module 100
and/or for transforming the power input to a different form
(e.g., AC-to-DC conversion or DC-to-AC conversion).
[0042] Moreover, as shown in FIG. 2, the DAQ module
100 may also include an onboard router 162 for providing
wireless communications between the DAQ module 100
and/or one or more separate devices, such as one or more
separate CPUs, computing devices and/or the like. For
instance, in one embodiment, the router 162 may be used to
wirelessly transmit data acquired or generated by the DAQ
module 100 to a user interface associated with the agricul-
tural machine 10 (e.g., a display panel or other user interface
housed within the cab 24 of the work vehicle 12) or any
other remote computing device, such as client device of the
operator of the agricultural machine 10 (e.g., a smartphone
or tablet) or a remote server. The router 162 may also
provide a back-up data connection to the agricultural
machine 10 in the event that the wired data connection (e.g.,
via the data ports 154, 156) is lost.

[0043] Referring still to FIG. 2, the DAQ module 100 may
also include one or more module state sensors 164 for
monitoring one or more operating conditions or states of the
DAQ module 100. For instance, in one embodiment, the
module state sensor(s) 164 may correspond to one or more
accelerometers, gyroscopes, inertial measurement units
(IMUs) and/or the like for monitoring the orientation (e.g.,
tilting of the DAQ module 100 relative to a two-dimensional
plane) and/or vibrational movement of the DAQ module
100. In one embodiment, the monitored orientation may, for
example, be used to correct or adjust one or more portions
of the data being acquired and/or generated by the DAQ
module 100, such as the depth images being generated based
on the two-dimensional images captured by the cameras
130, 132. In another embodiment, the module state sensor(s)
164 may correspond to one or more temperature sensors
configured to monitor the temperature within the module
housing 102. As will be described below, such temperature
measurements may, for example, be used to control one or
more components of the air circulation system 120.

[0044] Additionally, the DAQ module 100 may also
include a module controller or CPU 168 for controlling the
operation of one or more components of the DAQ module
100 and/or for storing/processing data acquired or generated
by one or more of the DAQ-related components. For
instance, as shown in FIG. 2, the module CPU 168 may be
communicatively coupled (e.g., via links 170) to various
different components of the DAQ module 100 (e.g., the
camera CPU 136, light source drivers, 144, 146, router 162,
module state sensor(s) 164, power/IO controller150, and/or
the like) for allowing data, control commands, and/or other
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signals to be transmitted between such components. For
instance, images received at or generated by the camera
CPU 136 and/or sensor data generated by the module state
sensor(s) 164 may be transmitted to the module CPU 168 for
storage thereon and/or for subsequent processing and/or
analysis. Similarly, data stored at and/or generated by the
module CPU 168 (e.g., image data and/or surface condition
data) may be transmitted from the module CPU 168 to the
power/1O controller 150 for subsequent transmission to the
agricultural machine 10 (e.g., via the data port(s) 154, 156)
and/or to the router 164 for subsequent wireless transmission
to a separate device (e.g., a client device or any other
suitable wireless-enabled device).

[0045] In several embodiments, the module CPU 168 may
also be configured to execute one or more image processing
algorithms for analyzing the images received from the
camera CPU 136 (e.g., the original 2-D images captured by
the cameras 130, 132 and/or the depth images generated by
the camera CPU 136) to identify one or more surface
conditions associated with the imaged portion of the field.
For instance, the two-dimensional images may be analyzed
to differentiate crop residue from soil within the imaged
portion of the field (e.g., using a texture-based, color-based,
and/or spectral-based analysis), thereby allowing the percent
crop residue coverage within the field to be approximated.
Similarly, the 3-D or depth images can be analyzed to
identify the presence of soil clods within the imaged portion
of' the field, as well as to approximate the size of such clods.
In addition, the depth images can be analyzed to identify the
height/depth of any ridges/valleys within the field and/or the
heights associated with any residue bunches within the field.

[0046] Referring still to FIG. 2, as indicated above, the
DAQ module 100 may also be provided in operative asso-
ciation with an air circulation system 120 configured to
circulate an airflow through the module housing 102 to
provide cooling for any heat-generating components of the
DAQ module 100 (e.g., lighting devices 140, cameras 130,
132, CPUs, controllers, and/or the like) and to clean-off one
or more optical components of the DAQ module 100 (e.g.,
the optical window 134). As indicated above, the air circu-
lation system 120 may include an intake conduit 122 (a
portion of which is shown in FIG. 2) for supplying an airflow
into the module housing 102. Additionally, as shown in FIG.
2, the output end 124 of the intake conduit 122 is fluidly
coupled to an intake port 180 defined through a sidewall 105
of the module housing 102 to allow the airflow (indicated by
arrows 182) directed through the intake conduit 122 to be
suppled into the interior of the module housing 102.

[0047] Moreover, as shown in FIG. 2, the air circulation
system 120 may also include a fan 184 provided in fluid
communication with the intake port 180 and the output end
124 of the intake conduit 122. In general, the fan 184 may
be configured to generate a suction force or vacuum within
the intake conduit 122 that draws air in through the intake
end 126 (FIG. 1) of the conduit 122 for delivery through the
conduit 122 to the module housing 102. In one embodiment,
the fan 184 may be configured generate a sufficient airflow
through the conduit 122 and into the module housing 102 in
order to pressurize the housing 102 to a positive pressure
(i.e., above the ambient pressure outside the housing 102),
thereby preventing the entry of dust or other particulates into
the housing 102 via any openings or other entryways defined
therein.
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[0048] By providing a pressurized airflow into the module
housing 102, the air may be circulated throughout the
housing 102 to cool any heat-generating components of the
DAQ module 100. For instance, the airflow through the
housing 102 may serve as a cooling airflow for the lighting
devices 140, the cameras 130, 132, the various CPUs and
controllers, the power converter 160, and/or any other
suitable heat-generating components encased within the
module housing 102. Such cooling may be particularly
beneficial when the lighting devices 140 correspond to high
power/intensity LEDs, as such components are typically
sources of a substantial amount of heat generation.

[0049] It should be appreciated that, in embodiments in
which the airflow provided within the module housing 102
is used to cool the heat-generating components of the DAQ
module 100, the operation of the fan 184 may, for example,
be controlled based on a sensed or monitored temperature
within the module housing 102. For instance, when the
module state sensor(s) 164 comprises one or more tempera-
ture sensors, the module CPU 168 or any other suitable CPU
or controller may be configured to monitor the temperature
within the module housing 102 via the feedback provided by
sensor(s). The operation of the fan 184 may then be con-
trolled, for example, to activate or turn on the fan 184 when
the monitored temperature exceeds a predetermined thresh-
old.

[0050] Additionally, the pressurized airflow provided
within the module housing 102 may also provide a means for
cleaning off one or more contaminated surfaces of the
optical components of the DAQ module 100, such as the
optical window 134. For instance, in one embodiment, an air
labyrinth or knife 186 may be provided at or adjacent to the
optical window 134 that is configured to direct a knife or jet
of pressurized air (indicated by arrows 188) across an
external surface 135 (FIG. 3) of the optical window 134 to
clean such external surface.

[0051] Moreover, in several embodiments, the air circu-
lation system 140 may also include an air flap 190 provided
in operative association with the air knife 186 to allow an
opening or flow channel 187 (FIG. 3) of the air knife 186 to
be opened/closed or sealed/unsealed) to allow the pressur-
ized air within the interior of the module housing 102 to be
selectively diverted through the air knife 186. In one
embodiment, the air flap 190 may be rotatable or pivotable
(e.g., about a pivot axis 192) between an opened position, at
which the air within the interior of the module housing 102
can be expelled through the flow channel 187 of the air knife
186, and a closed position, at which the flap 190 seals or
otherwise covers the flow channel 187 prevents the passage
of air or dust therethrough). In such an embodiment, a
suitable drive device, such as a motor 194 (e.g., a servomo-
tor), may be provided in operative association with the air
flap 190 to actuate the flap 190 between the opened and
closed positions.

[0052] In one embodiment, the operational state of the air
flap 190 (e.g., opened or closed) may be varied as a function
of the operational state of the fan 184 (e.g., on or off).
Specifically, when the fan 184 is deactivated or otherwise
turned off, the air flap 190 may be moved to the closed
position (e.g., via operation of the motor 194) to seal the
associated flow channel 187 of the air knife 186 and, thus,
prevent dust, particulates, and/or other contaminates from
entering the housing 102. In contrast, when the fan is
activated and generating a positive air pressure within the



US 2022/0266801 Al

module housing 102, the air flap 190 may be moved to the
opened position (e.g., via operation of the motor 194) to
allow the pressurized air to be directed through the air knife
186 to facilitate cleaning of the optical window 145. In such
instance, given the positive pressure within the module
housing 102, contaminates outside the module housing 102
will be prevented from entering the housing 102 due to the
air stream being expelled through the flow channel 187 of
the air knife 186.

[0053] Referring now to FIG. 3, a simplified, schematic
cross-sectional view of a portion of the DAQ module 100
described above with reference to FIG. 2 is illustrated in
accordance with aspects of the present subject matter, par-
ticularly illustrating the area within the module housing 102
in which the cameras 130, 132 and lighting devices 140 are
positioned relative to the optical window 134. As shown in
FIG. 3, in addition to the cameras 130, 132 and lighting
devices 140, the DAQ module 100 may also include a heat
exchange 172 positioned relative the optical window 134. In
general, the heat exchange 172 may be configured to func-
tion as a heat dissipation means for the lighting devices 140
and/or the cameras 130, 132.

[0054] In several embodiments, the heat exchanger 172
may include a base plate 174 supported directly above the
optical window 134 and a plurality of fins 175 extending
outwardly from the base plate 174. The base plate 174 may
generally be configured to be thermally coupled to the
lighting devices 140 and/or the cameras 130, 132 to allow
heat generated by such components to be transferred to the
heat exchanger 172 (e.g., via conduction), which can then be
subsequently dissipated into the air being circulated within
the module housing 102 via convection. In this regard, the
fins 175 may generally function to increase the rate at which
heat is being transferred from the heat exchanger 172 via
convection by increasing the overall surface area of the heat
exchanger 172.

[0055] Additionally, in several embodiments, the optical
window 134 (which forms a portion of the bottom wall 103
of the module housing 102) may be segmented into two or
more optical window sections. For instance, as shown in
FIG. 3, in one embodiment, the optical window 134 may
include an imaging window section 134 A associated with
the cameras 130, 132 (e.g., a separate imaging window
section for each camera 130, 132 or a common imaging
window sections for both cameras 130, 132) that is seg-
mented or otherwise separated from the remainder of the
optical window 134 (e.g., a lighting window section 134B).
For instance, as shown in the illustrated embodiment, the
imaging window section 134A is separated from the lighting
window section 134B by an optical divider or wall 137.
Such segmentation of the optical window 134 may prevent
light from the lighting devices 140 from being internally
reflected within the window 134 and negatively impacting
the images being obtained via the cameras 130, 132. For
instance, the divider 137 may serves as an “optical break”
between the imaging window section 134 and the lighting
window section 134B, thereby preventing the transmission
of reflected light from the lighting window section 134B to
the imaging window section 134. Of course, it should be
appreciated that, in other embodiments, the optical window
134 may be configured as a non-segmented or continuous
window.

[0056] The simplified, schematic cross-sectional view of
FIG. 3 also illustrates an exemplary configuration for the air
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knife 186 used to clean the external surface 135 of the
optical window 134. As shown in FIG. 3, the air knife 186
is mounted within or through a portion of the bottom wall
103 of the module housing 102 such that the flow channel
187 of the air knife 186 defines a flow path for directing
pressurized air from the interior of the module housing 102
across the external surface 135 of the optical window 134.
Specifically, as shown, the air knife 186 allows an airflow
(indicated by arrows 188) to be directed from the interior of
the module housing 102, through the bottom wall 103 of the
housing 102, and along the exterior of the optical window
134, thereby providing a means for cleaning the exterior
surface 135 of the optical window 134. Additionally, as
indicated above, an air flap 190 may be provided in opera-
tive association with the air knife 186 to selectively open/
close the flow channel 187 defined by the air knife 186. For
instance, when there is a positive air pressure within the
module housing 102 (e.g., due to operation of the fan 184
(FIG. 2), the air flap 190 may be opened to allow air to be
directed through the air knife 186.

[0057] Referring now to FIGS. 4 and 5, perspective and
side views embodiments of a drape assembly 200 and frame
assembly 250 that may be utilized in connection with
embodiments of the disclosed DAQ module 100 are illus-
trated in accordance with aspects of the present subject
matter. In several embodiments, the drape assembly 250
may be configured to be supported relative to the DAQ
module 100 such that the assembly 250 at least partially
shrouds an “imaging volume” 202 located directly below the
DAQ module 100 that encompasses the field of view 110 of
the imaging device(s) 108 of the DAQ module 100, thereby
preventing or minimizing the amount of dust or debris that
is directed across or through the field of view 110 of such
imaging device(s) 108. Additionally, the illustrated frame
assembly 250 may generally be configured to support the
DAQ module 100 (and the drape assembly 200 suspended
therefrom) relative to an associated agricultural machine
(e.g., in a cantilevered arrangement).

[0058] Asshown in FIGS. 4 and 5, the drape assembly 202
may include a plurality of flexible drape sections 204 (only
two of which are visible in FIG. 4 and only one of which is
visible in FIG. 5) supported relative to the DAQ module 100
and extending downwardly therefrom to a lower drape frame
206 of the drape assembly 204. For example, each flexible
drape section 204 may extend vertically between a top end
208 and a bottom end 210, with the top end 208 of each
drape section 204 being coupled to the DAQ module 100
(e.g., a portion of the module housing 102) and the bottom
end 210 of each drape section 204 being coupled to the
lower drape frame 206. In several embodiments, each drape
section 204 may be oriented at a non-zero angle 212 (FIG.
5) relative to a vertical reference plane 214 (FIG. 5) between
its top and bottom ends 208, 210 such that the drape sections
204 collectively define a diverging shape or profile as the
drape sections 204 extend from the DAQ module 100 to the
lower drape frame 206. Such a converging shape ensures
that the imaging volume 204 being shrouded or encased via
the drape sections 204 encompasses the field of view 100 of
the imaging device(s) 108 as the field of view 110 expands
or converges outwardly between the DAQ module 100 and
the portions of the field (e.g., indicated by line F in FIG. 5)
being imaged.

[0059] In general, the flexible drape sections 204 may be
formed from any suitable material that allows the drape
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sections 204 to function as described herein, including the
ability to flex or bow when the drape assembly 200 contacts
an object (e.g., a rock) or other obstacle (e.g., a raised
portion of the field F). For instance, in several embodiments,
the drape sections 204 may be formed from polymer sheets
or other flexible sheet-like materials. Additionally, it should
be appreciated that, for lighting purposes, it is generally
desirable that the drape sections 204 are transparent, thereby
allowing ambient light to pass through the drape assembly
200 and illuminate the underlying portion of the field F.
However, in other embodiments, the drape sections 204 may
be semi-opaque or opaque, in which instance the lighting
devices 140 of the DAQ module 100 may be configured to
function as the primarily light source for illuminating the
imaged portion of the field F.

[0060] Additionally, in several embodiments, adjacent
drape sections 204 of the drape assembly 200 may be
configured to move relative to each other, thereby allowing
the drape sections 204 to accommodate instances in which
a portion of the drape assembly 200 (e.g., the lower drape
frame 206) contacts an obstacle/object within the field F. For
instance, in one embodiment, each drape section 204 may
extend freely between its top and bottom ends 208, 210
without being coupled to other adjacent drape sections 204
of the drape assembly 200, which may allow the drape
section 204 to flex, bend, or otherwise move relative to the
adjacent drape sections 204 if the horizontal orientation or
vertical position of the lower drape frame 206 changes due
to contact with an obstacle/object within the field F. In such
an embodiment, the vertically extending edges 216 of adja-
cent drape sections 204 may, for example, be overlapped to
prevent dust or other contaminates from passing between
adjacent drape sections 204 and entering the otherwise
enclosed imaging volume 202.

[0061] Moreover, in several embodiments, a length of
each drape section 204 may generally be selected such that
the lower drape frame 206 is suspended from the DAQ
module 100 (i.e., via the drape sections 204) at a given
height 220 (FIG. 5) above the surface of the field F, thereby
providing some amount of vertical clearance between the
lower drape frame 206 and the field F during normal
operating conditions. For instance, in one embodiment, the
height 220 may range from 1 about inch to about 12 inches,
such as from about 1 inch to about 8 inches, or from about
2 inches to about 6 inches, and/or any other subranges
therebetween.

[0062] Referring still to FIGS. 4 and 5, the lower drape
frame 206 may generally correspond to any suitable frame
or frame-like component configured to define a closed-shape
or perimeter having an enlarged cross-sectional area relative
to the cross-sectional area of the closed-shape or perimeter
of'the enclosed space defined at the top ends 208 of the drape
sections 204, thereby allowing each drape section 204 to be
supported in its skewed or non-vertical orientation as it
extends between the DAQ module 100 and the drape frame
206. In one embodiment, the drape frame 206 may corre-
spond to a rigid or non-flexible frame that continuously
maintains a fixed shape at the bottom ends 210 of the drape
sections 204. For instance, the frame 206 may be formed
from a plurality of rigid frame members (e.g., four frame
members) coupled together to form the fixed shape of the
frame 206 (e.g., a rectangular shape). Alternatively, the
drape frame 206 may correspond to an elastic frame that can
temporarily flex or bow when contracting an obstacle/object
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and then return to its desired shape. For instance, the drape
frame 206 may be configured as a “hoop” frame formed by
a ring-shaped or annular frame member. In such an embodi-
ment, the annular frame member may, for example, be
configured to temporarily flex or bow slightly before return-
ing back to its original circular shape.

[0063] Additionally, in several embodiments, the drape
assembly 200 may also include one or more drape flaps 230
suspended from the lower drape frame 206. For example, as
shown in the illustrated embodiment, the drape assembly
200 includes a plurality of drape flaps 230 coupled to and
extending downwardly from the drape frame 206 around its
outer perimeter. In such an embodiment, the drape flaps 230
may be configured to at least partially span the height 220 or
vertical clearance provided between the lower drape frame
206 and the surface of the field F. For instance, in one
embodiment, the length of each drape flap 230 may be
selected to be substantially equal to the desired vertical
clearance between the lower drape frame 206 and the surface
of the field (e.g., height 220) such that distal ends 230A of
the flaps 230 are positioned directly above the surface of the
field F or ride directly across the surface of the field F.
Moreover, in one embodiment, each drape flap 230 may be
configured to be pivotably coupled to the lower drape frame
206. Thus, when the drape flaps 230 contact an obstacle/
object within the field F, the flaps 230 may pivot upwardly
relative to the lower drape frame 206 to allow the flaps 230
to pass or ride over the obstacle/object.

[0064] It should be appreciated that, by forming each
drape section 204 from a flexible material (e.g., a transpar-
ent, flexible polymer sheet), the drape assembly 200 may
generally be configured to swing or shift laterally when the
lower drape frame 206 encounters an object/obstacle,
thereby allowing the lower drape frame 206 to ride over and
across such object/obstacle as the drape sections 204 flex or
deform. For instance, FIGS. 6 A-6C illustrate a progressive
series of side views of a simplified version of the drape
assembly 200 shown in FIGS. 4 and 5 as the drape assembly
200 initially contacts an obstacle (e.g., rock 240) within the
field F (FIG. 6A), rides over the obstacle 240 (FIG. 6B), and
subsequently clears the obstacle 240 (FIG. 6C). As shown,
when the lower drape frame 206 initially contacts the
obstacle 204, the drape sections 204 may bend or flex to
allow the frame 206 to shift or move vertically upwardly as
it rides over the obstacle 240. Once the obstacle is cleared,
the weight of the drape frame 206 allows the drape assembly
200 to return to its original state.

[0065] Referring back to FIGS. 4 and 5, as indicated
above, an example frame assembly 250 is illustrated in
accordance with aspects of the present subject matter for
supporting the DAQ module 100 (and the drape assembly
200 suspended therefrom) relative to an agricultural
machine (e.g., the machine 10 shown in FIG. 1). As shown,
the frame assembly 250 may generally include an assembly
of frame members 252 configured to be coupled together to
form a support structure for supporting the DAQ module
100 and drape assembly 200 in a cantilevered arrangement
relative to an agricultural machine. In one embodiment, the
various frame members 252 may be assembled such that the
frame assembly 250 include a lower frame structure 254
(e.g., a box-like frame structure) and an upper frame struc-
ture 256 (e.g., a box like frame structure), with the lower
frame structure 254 configured to be coupled to the agricul-
tural machine (e.g., the forward end 38 of the work vehicle
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12 shown in FIG. 1) and the upper frame structure 256
configured to be coupled to the DAQ module 100. For
instance, as shown in FIGS. 4 and 5, the upper frame
structure 256 may include a pair of elongated frame mem-
bers 252A that extend outwardly relative to the lower frame
structure 254 to allow the DAQ module 100 to be coupled
thereto at a positioned spaced apart laterally from the lower
frame structure 254, thereby providing the imaging device
(s) 108 of the DAQ module 100 an unobstructed view to the
surface of the underling field F. In such an embodiment, a
pair of angled frame members 252B may be coupled
between the lower frame structure 254 and the elongated
frame members 252A to provide additional vertical support
for supporting the DAQ module 100 and the drape assembly
200 in the cantilevered arrangement.

[0066] Additionally, in some embodiments, anti-vibration
mounts may be provided between the DAQ module 100 and
the frame assembly 250 to reduce the amount of vibrations
transmitted from the agricultural machine 10 to the DAQ
module 100. For instance, in one embodiment, coiled spring
anti-vibration mounts may be coupled between the DAQ
module 100 and the upper frame structure 256 (e.g., the
elongated frame members 252A) to minimize the transmis-
sion of high frequency vibrations from the frame assembly
250 to the DAQ module 100. Alternatively, any other
suitable vibration damping elements may be used as or in
association with an anti-vibration amount to minimize vibra-
tion transmission and, thus, increase the performance and
effectiveness of the DAQ module 100 in capturing field-
related data (e.g., via the imaging devices 108).

[0067] It should be appreciated that the frame assembly
250 shown in FIGS. 4 and 5 is simply provided to illustrate
one example of suitable mounting structure that may be used
to support a DAQ module 100 (and, optionally, a drape
assembly 200) relative to an agricultural machine. One of
ordinary skill in the art will readily understand that various
alternative arrangements, assemblies, structures, and/or the
like may be used to support a DAQ module 100 (and,
optionally, a drape assembly 200) relative to an agricultural
machine in a manner that allow such module/assembly to
function as described herein.

[0068] This written description uses examples to disclose
the invention, including the best mode, and also to enable
any person skilled in the art to practice the invention,
including making and using any devices or systems and
performing any incorporated methods. The patentable scope
of the invention is defined by the claims, and may include
other examples that occur to those skilled in the art. Such
other examples are intended to be within the scope of the
claims if they include structural elements that do not differ
from the literal language of the claims, or if they include
equivalent structural elements with insubstantial differences
from the literal languages of the claims.

What is claimed is:

1. A system for acquiring data associated with an agri-
cultural field, the system comprising:

an agricultural machine; and

a data acquisition (DAQ) module supported relative to the
agricultural machine, the DAQ module comprising:

a module housing;

one or more sensing devices housed within the module
housing, the one or more sensing device being con-
figured to generate data associated with
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a condition of a field as the agricultural machine travels

across the field; and

an air circulation system provided in operative association

with the DAQ module, the air circulation system being
configured to direct an airflow into an interior of the
module housing for circulation therein.
2. The system of claim 1, wherein the one or more sensing
devices comprise one or more imaging devices configured to
capture images of a portion of the field as the agricultural
machine travels across the field.
3. The system of claim 2, wherein:
the DAQ module further comprises an optical window
forming a portion of a wall of the module housing; and

the one or more imaging devices are positioned within the
module housing relative to the optical window such
that a field of view of the one or more imaging devices
is directed through the optical window.

4. The system of claim 3, wherein:

the optical window forms a portion of a wall of the

module housing; and

at least a portion of the airflow circulating within the

interior of the module housing is directed through the
wall and across an exterior surface of the optical
window.

5. The system of claim 4, wherein the air circulation
system further comprises an air knife configured to direct the
portion of the airflow through the wall and across the
exterior surface of the optical window.

6. The system of claim 3, further comprising one or more
lighting devices positioned within the module housing rela-
tive to the optical window such that the one or more lighting
devices are configured to direct light through the optical
window to illuminate the portion of the field being imaged
via the one or more imaging devices.

7. The system of claim 6, further comprising a heat
exchanger thermally coupled to at least one of the one or
more lighting devices or the one or more imaging devices
such that heat generated by the at least one of the one or
more lighting devices or the one or more imaging devices is
transferred to the heat exchanger.

8. The system of claim 3, wherein the optical window is
segmented such that at least a portion of the optical window
aligned with the one or more imaging devices is optically
isolated from another portion of the optical window.

9. The system of claim 2, wherein the agricultural
machine comprises an agricultural work vehicle and the
DAQ module is supported relative to the agricultural work
vehicle in a cantilevered arrangement such that the one or
more imaging devices have a field of view oriented gener-
ally perpendicular to a surface of the field.

10. The system of claim 2, further comprising a drape
assembly suspended relative to the one or more imaging
devices, the drape assembly being configured to at least
partially shroud an imaging volume located underneath the
DAQ module that encompasses a field of view of the one or
more imaging devices.

11. The system of claim 10, wherein:

the drape assembly comprises a plurality of drape sections

and a lower drape frame suspended relative to the DAQ
module via the plurality of drape sections; and

each drape section of the plurality of drape sections

includes a top end and a bottom end, with the top end
of each drape section being coupled to the DAQ
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module and the lower end of each drape section being
coupled to the lower drape frame.

12. The system of claim 11, wherein:

the plurality of drape sections comprises a plurality of

flexible drape sections; and

each flexible drape section of the plurality of flexible

drape sections is configured to flex with upward verti-
cal movement of said lower drape frame.

13. The system of claim 1, wherein the air circulation
system comprises:

an air intake conduit extending lengthwise between an

intake end and an output end, with output end of the air
intake conduit being provided in fluid communication
with an intake port of the module housing; and

a fan housed within the module housing and being pro-

vided in fluid communication with the intake port of the
module housing, the fan being configured to generate a
suction force within the air intake conduit that results in
the intake of air at the intake end of the intake conduit,
with the generated airflow being directed through the
air intake conduit for delivery to the module housing.
14. The system of claim 13, wherein:
the airflow generated by the fan creates a positive pressure
within the interior of the module housing that exceeds
an ambient pressure outside the module housing;
an air flap is provided in association with a flow channel
extending through a wall of the module housing; and

the air flap is actuatable between an opened position, at
which air is allowed to be expelled from the interior of
the module housing through the flow channel, and a
closed position, at which the air flap blocks air from
being expelled from the interior of the module housing
via the flow channel.

15. The system of claim 14, further comprising a driver
device configured to actuate the air flap between the opened
and closed positions, wherein an operation of the driver is
controlled based on an operational state of the fan.

16. The system of claim 13, wherein:

the agricultural machine comprises an agricultural work

vehicle and the DAQ module is supported relative to
the agricultural work vehicle in a cantilevered arrange-
ment; and

the air intake conduit extends from the DAQ module

along a portion of the agricultural work vehicle such
that the intake end of the air intake conduit is positioned
proximal to an operator’s cab of the agricultural work
vehicle.
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17. A system for acquiring data associated with an agri-
cultural field, the system comprising:
an agricultural machine; and
a data acquisition (DAQ) module supported relative to the
agricultural machine, the DAQ module comprising:
a module housing;
an optical window forming a portion of a bottom wall
of the module housing;
one or more imaging devices configured to capture
images of a portion of the field as the agricultural
machine travels across the field, the one or more
imaging devices being positioned within the module
housing relative to the optical window such that a
field of view of the one or more imaging devices is
directed through the optical window; and
a drape assembly suspended relative to the one or more
imaging devices, the drape assembly being configured
to at least partially shroud an imaging volume located
underneath the DAQ module that encompasses the field
of view of the one or more imaging devices.
18. The system of claim 17, wherein:
the drape assembly comprises a plurality of drape sections
and a lower drape frame suspended relative to the DAQ
module via the plurality of drape sections; and
each drape section of the plurality of drape sections
includes a top end and a bottom end, with the top end
of each drape section being coupled to the DAQ
module and the lower end of each drape section being
coupled to the lower drape frame.
19. The system of claim 18, wherein:
the plurality of drape sections comprises a plurality of
flexible drape sections; and
each flexible drape section of the plurality of flexible
drape sections is configured to flex with upward verti-
cal movement of said lower drape frame.
20. The system of claim 17, wherein:
the lower drape frame is configured to be suspended
relative to the DAQ module via the plurality of drape
sections such that the lower drape frame is positioned
a vertical distance from a surface of the field; and
the drape assembly further comprises a plurality of drape
flaps pivotably coupled to the lower drape frame, the
plurality of drape flaps at least partially spanning the
vertical distance defined between the lower drape frame
and the surface of the field.
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