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DATA CAPTURE DEVICE AND SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to data capture. In particular, although not exclusively,
the present invention relates to data capture and monitoring of elongate structures, such as steel

piles, concrete piles, posts or underwater pipelines.

BACKGROUND ART

[0002] Steel and concrete piles are widely used to support marine structures, such as port
structures and the like. These piles are thus exposed to seawater, which can cause corrosion and

damage of the piles at and under the water line.

[0003] Steel piles exposed to seawater may be susceptible to pitting, wherein corrosion is
highly localised. Pitting can lead to a compromise in the structural integrity of the pile.
Similarly, concrete pilings are typically reinforced by steel, which is also susceptible to

corrosion, particularly when the surrounding concrete is cracked.

[0004] Such problems can be difficult to detect, particularly as they often occur underwater,
yet can lead to failure of the pile and in turn the marine structure which is being supported.
Monitoring of corrosion and damage to piles is thus necessary to ensure the structural integrity of

the piles.

[0005] Monitoring of corrosion and damage to piles can also be a useful tool when planning
maintenance of a marine structure. As such, even corrosion not requiring immediate attention

may be monitored for future reference.

[0006] Piles are thus often visually inspected, periodically by divers. A diver, often
equipped with a camera and measuring tool, inspects the pile for damage. Any damage is then

recorded by the camera and measured using the measuring tool.

[0007] A problem with such approaches of the prior art is that problems may not be clearly
visible to the diver. For example, a problem can occur in a central portion of a pile without
being visible on the surface of the pile. Similarly, from a visual inspection it is difficult to

determine if a small lesion on the surface of the pile is part of a larger internal problem.

[0008] A further problem with such approaches of the prior art is that manual inspection of

piles is labour intensive and thus expensive. As a result, spot investigations are generally
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performed rather than thorough inspections of the piles, which in turn results in disjointed sets of

inspection data.

[0009] Yet a further problem with such approaches of the prior art is that the inspection data
is generally highly subjective. In particular, the inspection data is significantly influenced by the
person performing the inspection, as the mapping is done by hand. As such, inspection data

from one diver cannot accurately be compared with inspection data from another diver.

[0010] As such, the inspection methods of the prior art often provide no more than an

educated guess as to the state of the piles being inspected.
[0011] Accordingly, there is a need for an improved data capture device and method.

[0012] It will be clearly understood that, if a prior art publication is referred to herein, this
reference does not constitute an admission that the publication forms part of the common general

knowledge in the art in Australia or in any other country.
SUMMARY OF INVENTION

[0013] The present invention is directed to a data capture device and system, which may at
least partially overcome at least one of the abovementioned disadvantages or provide the

consumer with a useful or commercial choice.

[0014] With the foregoing in view, the present invention in one form, resides broadly in a
data capture device configured to navigate along an elongate structure, the data capture device
including:

a surface scanner, for scanning a surface of the elongate structure; and

a sensor, for capturing sensor data relating to the elongate structure;

wherein the surface scanner and the sensor are configured to capture data relating to

a common region.

[0015] Preferably, the data capture device is portable and configured to navigate along the

elongate structure in-situ, i.e. an installed elongate structure.

[0016] Advantageously, both a surface scanner and a sensor are included on a single device.
This may enable more efficient and/or more comprehensive capture of data when compared with
the prior art. Furthermore, the surface data and sensor data may be aligned using known

reference points of the data capture device.
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[0017] According to certain embodiments, the data capture device enables automatic or
semi-automatic in-situ monitoring of elongate members, such as steel piles, concrete piles, posts
or underwater pipelines. Such monitoring is less labour intensive than manual inspection, and
may thus be less expensive. As a result, thorough inspection of the elongate structure may be
performed regularly and at low cost, which in turn results in coherent inspection data that is more

easily analysed.

[0018] The sensor may be configured to capture data relating to an inside of the elongate

structure. This may enable detection of problems that are not visible on a surface of the elongate

structure.
[0019] Preferably, the data capture device is configured to operate under water.
[0020] Preferably, the surface scanner comprises a laser scanner. Suitably, the laser scanner

is a sub-millimetre laser scanner.
[0021] Preferably, the sensor is a non-destructive testing (NDT) sensor.

[0022] The sensor may comprise a radar scanner. The radar scanner may be configured to
measure a size or a depth of reinforcement in the elongate member. For example, the

reinforcement can comprise rebar in a concrete pile.

[0023] The sensor may comprise an ultrasonic sensor. The ultrasonic sensor may be

configured to detect irregularities in steel piles.

[0024] According to certain embodiments, the ultrasonic sensor comprises a continuous

phased array ultrasonic sensor.

[0025] According to certain embodiments, the data capture device includes a plurality of
sensors, wherein the plurality of sensors includes at least two different types of sensors, for

capturing different types of data relating to the elongate structure.

[0026] According to certain embodiments, the data capture device includes an
accelerometer. The accelerometer may be used to align the sensor data to real world positions on
the elongate structure. Advantageously, the accelerometer provides an ability to align the sensor

data in real time.

[0027] The data capture device may further include a camera, for capturing image data of

the elongate structure. The image data may be used to assist an operator in interpreting the
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sensor data by providing a context for the sensor data.

[0028] The data capture device may include an opening, for receiving the elongate member.

The data capture device may be configured to fit fully or partially around the elongate member.

[0029] The data capture device may include tracks to facilitate the navigation of the data
capture device along the elongate member. The tracks may be configured to apply pressure

inwards towards a centre of the opening.

[0030] According to certain embodiments, the opening is at least partially separable. The

opening may be separable into at least two portions.

[0031] The data capture device may further comprise a frame defining the opening, wherein
the surface scanner and sensor are configured to move relative to the frame and around the

opening.

[0032] According to a second aspect, the present invention resides broadly in a data capture
system, the data capture system including:

a data capture device according to the first aspect; and

a controller, coupled to the data capture device, the controller configured to control

navigation or data capture of the data capture device.

[0033] The controller may be wirelessly coupled to the data capture device. Alternatively,

the controller may be coupled to the data capture device by a wired tether.

[0034] The controller is configured to operate independently of a movement of the data

capture device.

[0035] The data capture system may further include a display screen, for analysing data of

the data capture device.

[0036] The system may be configured to overlay sensor data on a surface model generated

according to the surface data.

[0037] According to a third aspect, the invention resides in a data capture device configured
to capture data relating to a structure, the data capture device including:

a surface scanner, for scanning a surface of the structure; and

a sensor, for capturing data relating to the structure;

wherein the surface scanner and the sensor are configured to capture data relating to
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a common region.

[0038] Any of the features described herein can be combined in any combination with any

one or more of the other features described herein within the scope of the invention.

[0039] The reference to any prior art in this specification is not, and should not be taken as
an acknowledgement or any form of suggestion that the prior art forms part of the common

general knowledge.
BRIEF DESCRIPTION OF DRAWINGS

[0040] Various embodiments of the invention will be described with reference to the

following drawings, in which:

[0041] Figure 1 illustrates a data capture system for inspecting an underwater pile, according

to an embodiment of the present invention;
[0042] Figure 2 illustrates a top view of a robot of the data capture system of FIG. 1;

[0043] Figure 3 illustrates a screenshot of a three-dimensional surface model of a portion of

the pile of FIG. 1, according to an embodiment of the present invention;

[0044] Figure 4 illustrates a screenshot of an ultrasonic data visualisations screen, according

to an embodiment of the present invention;

[0045] Figure 5 illustrates a screenshot of a radar data visualisation screen, according to an

embodiment of the present invention;

[0046] Figure 6 illustrates a screenshot of a CAD model of the pile of FIG. 1, according to

an embodiment of the present invention;
[0047] Figure 7 illustrates a schematic of the robot of the data capture system of FIG. 1;

[0048] Figure 8 illustrates an upper perspective view of a data capture device in the form of

a robot 800, according to an embodiment of the present invention; and
[0049] Figure 9 illustrates an upper perspective view of a portion of the robot of Figure 8.

[0050] Preferred features, embodiments and variations of the invention may be discerned
from the following Detailed Description which provides sufficient information for those skilled

in the art to perform the invention. The Detailed Description is not to be regarded as limiting the
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scope of the preceding Summary of the Invention in any way.
DESCRIPTION OF EMBODIMENTS

[0051] Figure 1 illustrates a data capture system 100 for inspecting an underwater pile 105,

according to an embodiment of the present invention.

[0052] Advantageously, the data capture system 100 enables efficient monitoring of the
underwater pile 105. Such monitoring can be less labour intensive than manual inspection, and
be thus less expensive. As aresult, thorough inspection of the underwater pile 105 can be
performed regularly and at low cost, which in turn results in coherent inspection data that is more

easily analysed.

[0053] The monitoring system 100 includes a data capture device in the form of an
underwater robot 110, a remote control and monitoring system in the form of a personal

computer 115, and a tether 120 coupling the robot 110 to the personal computer 115.

[0054] The system 100 is controlled and observed by an operator of the personal computer
110 in a boat 125 that is adjacent to the pile 105. The tether 120 is thus flexible, and of sufficient
length to enable the robot 110 to navigate along the pile 105 to a suitable depth.

[0055] As discussed in further detail below, the robot 110 includes laser, ultrasonic, radar
and imaging sensors, which enable an operator to view and capture data relating to the pile 105
as the robot navigates along the pile 105. The skilled addressee will, however, readily appreciate
that any combination of sensors, preferably non-destructive testing (NDT) sensors, may be

incorporated onto the robot 110.

[0056] The personal computer 110 generally includes a display screen (not illustrated), for
presenting the sensor data to the user, however any suitable method of presenting data to the user

can be used.

[0057] The operator is able to place the robot 110 on the pile 105, and configure the robot
110 to navigate along the pile 105 and capture data. The navigation of the robot 110 along the
pile 105 can be fully automated, along with automatic capture and transmission of data, partially

automated, or manually controlled.

[0058] According to certain embodiments, the operator may choose to manually control an
operation of the robot 110, for example to rescan a part of the pile 105, in case suspicious data is

initially observed. In such case, the personal computer 115 may include manual navigational
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controls, for example in the form of a joystick, a touchscreen, or any other suitable data input

device, which enable the operator to control movement or data capture of the robot 110.
[0059] Figure 2 illustrates a top view of the robot 110 of FIG. 1 around the pile 105.

[0060] The robot 110 comprises a frame 205, the frame 205 extending peripherally around
the pile 105. The frame 205 is substantially circular in shape and includes an opening 210 in

which the pile 105 is received.

[0061] The frame 205 includes releasable connectors 215, which enable installation of the
robot 110 to the pile 105. In particular, the frame 205 can be opened or separated around the
connectors 215 to allow access to the opening 210, and reconnected around the pile 105. The

frame can be partially separable or completely separable into at least two portions.

[0062] According to certain embodiments (not illustrated), the connectors 215 enable

adjustment of the robot 110 to suit piles of different shapes or diameters.

[0063] The connectors 215 can include any combination of hinges, bolts, clips and the like
to simplify installation of the robot 110 to the pile 105. Advantageously, the releasable

connectors 215 do not require the use of tools to be opened and closed.

[0064] The robot 110 further includes a plurality of tracks 220, peripherally arranged around
the opening 210, which are configured to enable the robot 110 to navigate along the pile 105.
The tracks 220 can be formed of rubber or similar material to provide a suitable grip against a
surface of the pile 105 and to conform to local irregularities of the pile 105. The tracks 220 are

configured to apply pressure inwards towards a centre of the opening 210.

[0065] The robot 110 further includes a surface scanner in the form of laser scanners 225,
and sensors in the form of phased array ultrasonic scanners 230, radars 235 and cameras 240, for
capturing sensor data relating to the pile 105. The surface scanner and sensors are
advantageously mounted around a periphery of the frame 205 to provide adequate data capture
of the pile 105 without rotating. Alternatively, the surface scanner and sensors may be
configured to rotate relative to the frame 205 (or a portion thereof), and thus capture data from

various sides of the pile 105.

[0066] The surface scanner and the sensors are configured to capture data relating to a
common region. This enables the sensor data to be overlaid onto a surface model generated from

surface data, as discussed below. This enables the data of the sensors to be viewed in an
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intuitive manner, but also to be considered in light of the surface data. For example, internal
corrosion on a reinforcement member, detected by a sensor, may be associated with a crack on a

surface of the pile 105, detected by the surface sensor.

[0067] The laser scanners 225 are for generating a three-dimensional surface model of the
pile 105. The laser scanners 225 generate a plurality of point measurements, which are together
used to generate a three dimensional surface model. The laser scanners 225 can be sub-
millimetre laser scanners, to enable detection of small cracks and/or other small defects in the

pile 105. .

[0068] The three dimensional surface model can be generated from the plurality of point
measurements using any suitable method. For example, a three-dimensional mesh can be fitted

to the plurality of point measurements, which may be filtered.

[0069] Figure 3 illustrates a screenshot 300 of a three-dimensional surface model of a
portion of the pile 105, according to an embodiment of the present invention. The surface model
comprises a plurality of interconnected flat surfaces 305. The flat surfaces 305 are substantially
rectangular in shape, and correspond to approximately 50x50mm sections of the pile 105.
Alternatively, the pile 105 can be split into between 16 and 50 sections around a pile that are
roughly square in size. The skilled addressee will, however, appreciate that the shape of the flat

surfaces 305 may vary depending on a surface of the pile 105.

[0070] The laser scanners 225 are also able to identify changes in the pile 105 (when
compared with earlier surface data of the pile 105), and detect corrosion or wear based upon the
changes. As such, surface data of the pile 105 is advantageously collected over a period of time

to enable detection of long term changes in the pile 105.

[0071] The phased array ultrasonic scanners 230 are particularly suited to scanning piles 105
made of steel. Data from the phased array ultrasonic scanners 230 can be used to evaluate an

internal structure of a steel pile, and thus detect internal corrosion, damage or the like.

[0072] The phased array ultrasonic scanners 230 allow a focusing of an ultrasonic beam, to
scan the pile 105 at various angles without requiring moving parts. As such, utilisation of the
phased array ultrasonic sensors 230 allows the robot 105 to continuously scan the steel pile from

various angles without having to rotate to those angles.

[0073] Figure 4 is a screenshot 400 of an ultrasonic data visualisation screen, according to

an embodiment of the present invention. The ultrasonic data has been processed to generate
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human readable data wherein different strengths of “echos” of the ultrasonic data are represented

using different colours or shading.

[0074] In particular, the ultrasonic data visualisation screen includes a pile outline 405
which is visually coded according to the ultrasonic data, as discussed above. The visual coding
includes a default coding 410, corresponding to no echo being received within a determined time
limit, and first, second and third echo codings 415a, 415b, 415c, indicating a strength of an echo
received. The strength of the echo can be an indicator of a size and/or location of an irregularity

in the pile 105.

[0075] The ultrasonic data can be used to assist in determining a size and a depth of flaws
caused by internal corrosion or the like, even when no or minimal corrosion is visible on an outer

surface of the pile 105.

[0076] Referring back to Figure 2, the radars 235 are particularly suited for detecting ferrous
metals in a pile 105 made of concrete. The radars 235 enable detection reinforcement (rebar) in

the concrete, and can assist in determining any corrosion or damage thereto.

[0077] Figure 5 illustrates a screenshot 500 of a radar data visualisation screen, according to
an embodiment of the present invention. The radar data has been processed to generate human
readable data in the form of colour and/or shade coding. According to certain embodiments (not

shown) radar data is overlaid over a model of the pile 105.

[0078] The radar data visualisation screen includes a legend defining a plurality of colour
and/or shade coding elements 505, each of which are defined by a strength and/or time delay of
echoes of radar data. The coding elements 505 can thus be used to determine a depth of a

corresponding reinforcement member.

[0079] The radar image 510 includes a first region 510a, corresponding to reinforcement at a
depth of approximately 100mm, and a second region 510b, corresponding to the reinforcement at
a depth of approximately 10mm. The first region 510a and the second region 510b are easily
discernable using the coding elements 505. As such, the radar data visualisation screen enables

efficient visualisation of reinforcement in a concrete pile.

[0080] Referring again back to Figure 2, the cameras 240 are for capturing images of the
pile 105. The cameras enable data, such as the radar or ultrasonic data discussed above, to be
viewed together with image data, and thus provide a context to an operator of the system 100.

As such, the cameras 240 can be used to assist the operator in interpreting the data in a manner
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similar to a traditional visual inspection.

[0081] Finally, the robot 110 further includes an accelerometer (not illustrated), for
measuring an acceleration (and deceleration) of the robot. The accelerometer can be used to help
align measured data points with a real world position on the pile 105. For example, combining
accelerometer data with sensor data can help give the system 100 the ability to pinpoint problem

areas to real world points, and provide an ability to align sensor data in real time.

[0082] In addition to being able to view data in real time, the system 100 can be used to
output the surface and sensor data for offline analysis by a structural engineer or other suitably
qualified person. As an illustrative example, the system 100 can output a computer-aided design

(CAD) model, for example in a .CAD, .DXF, .IGES, .STEP, or solidworks file.

[0083] Figure 6 illustrates a screenshot of a CAD model of the pile 105, according to an

embodiment of the present invention.

[0084] The CAD model is based upon the three-dimensional surface model of FIG. 3 and
includes a plurality of flat surfaces 605. Advantageously, sensor measurements, such as radar

and/or ultrasonic measurements, are performed centrally for each of the flat surfaces 605.

[0085] Each surface 605 may be assigned a property, which may be used to identify a
corresponding thickness of a steel pile, a location of an irregularity or a depth of reinforcement in
a steel pile. The properties can be illustrated using texture coding, as illustrated by the first

property coding 610a, the second property coding 610b and the third property coding 610c. .

[0086] According to certain embodiments, an operator is able to view the CAD model with
various different types of data overlaid. For example, the operator may toggle between different
sensor data (e.g. radar and ultrasonic data) using a suitable data input device. Alternatively, data

from multiple sensors can be overlaid simultaneously using different coding schemes.

[0087] The data from the sensors may be aligned using known reference points of the data
capture device. For example, the sensors can be arranged in a fixed arrangement such that their
fields of view are static relative to each other. Such arrangement can be used to transform and/or

align the sensor data.

[0088] Upon selection of a surface 605, a photo and/or video of the surface can be provided

for review by the user.

[0089] Figure 7 illustrates a schematic of the robot 110 of FIG. 1.
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[0090] The robot 110 includes a processor 705, a memory 710 coupled to the processor 705,
and a data interface 715 coupled to the processor. The laser scanner 225, the phased array
ultrasonic scanner 230, the radar 235, the camera 240 and the tracks 220 are also coupled to the

processor 705.

[0091] The memory 710 includes instruction code executable by the processor 705 for
capturing data using the laser scanner 225, the phased array ultrasonic scanner 230, the radar 235

and the camera 240, and transmitting the data on the data interface 715.

[0092] Furthermore, the memory 710 includes instruction for controlling the tracks 220, and
for receiving instructions on the data interface for controlling a navigation of the robot 110. As
discussed above, the robot 110 may receive instructions to scan an area of the pile 105 further in

case non-typical data is initially collected at that area.

[0093] Finally, as discussed above, the robot 110 includes an accelerometer 720 coupled to
the processor 703, for estimating an acceleration of the robot 110. The acceleration data can be
coupled, by the processor 720, to sensor data, to provide a context to the sensor data. As such,
the accelerometer 720 can help align measured data points with a real world position on the pile
105. For example, combining accelerometer data with sensor data can help give the system 100
the ability to pinpoint problem areas to real world points, and provide an ability to align sensor

data in real time.

[0094] The controller is configured to operate independently of a movement of the data
capture device. As such, the tether 120 is flexible to enable movement of the boat 125 in relation
to the pile 105, and to enable the robot 110 to move along the pile 105 in a direction away from
the boat 125. According to alternative embodiments (not shown), the controller 115 can be

wirelessly coupled to the robot 110.

[0095] Figure 8 illustrates an upper perspective view of a data capture device in the form of

a robot 800, according to an embodiment of the present invention.

[0096] The robot 800 comprises a frame 805, which is configured to extending peripherally
around a pile in a similar manner to the frame 205 of Figure 2. The frame 805 is substantially

circular in shape and includes an opening 810 in which the pile 105 is received.

[0097] The frame 805 includes releasable connectors 815, which enable the frame to be
opened, such that the robot 800 may be installed around the pile 105. In particular, the frame

805 can be opened, providing access to the opening 810, as discussed above.
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[0098] The robot 800 further includes a plurality of drive wheel 820, peripherally arranged
around the opening 810, which are configured to drive the robot 110 along the pile. The drive
wheels 820 are coupled to powered extendable arms 820a, which force the drive wheels 820
inwards towards and against the pile 105. As such, the robot 800 can be used on piles of various

thickness.

[0099] The robot 800 further includes a scanning module 825, as discussed in further detail
below with reference to Figure 9. The scanning module 825 is configured to rotate relative to
the frame 805 by driving along a track 830 that extends around the frame 805, and thus capture

data from various sides of the pile.

[00100]  Finally, the robot 800 includes transportation wheels 835, which enable the robot 800

to roll on a flat surface, such as a floor, to assist in moving the robot 800 when not in use.

[00101]  Figure 9 illustrates an upper perspective view of a portion of the robot 800,

illustrating the scanning module 825.

[00102]  The scanning module 825 comprises a base 905, which is configured to move along
the track 830, and thus around the opening 810. As best illustrated in Figure 9. The track 830 is
toothed, and a gear (not illustrated) of the base 905 engages with the teeth of the track to

accurately move the scanning module 825 around the opening and thus provide rotation.

[00103]  The scanning module includes a surface scanner in the form of a laser scanner 910,
and sensors in the form of an ultrasonic sensor comprising an ultrasonic scan head 915 and
ultrasonic scan head unity 920, and a camera 925. The surface scanner and the sensors are
configured to capture data relating to a common region, as described above, which enables the

sensor data to be overlaid onto a surface model generated from surface data

[00104]  The surface scanner and sensors are configured to extend inwards against the pile, by
an extension arm 930, which is controlled by a hydraulic actuator 935. The extension arm 930
functions in a similar manner to the powered extendable arms 820a, and place the surface

scanner and sensors adjacent to or against the pile to enable accurate measurement.

[00105]  The surface scanner engages with the pile, together with a guide wheel 940, to ensure
that the surface scanner and sensors are placed a suitable and consistent distance from the pile to

enable reliable measurements to be generated.

[00106] According to certain embodiments, the robot 800 includes a robotic repair arm (not
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illustrated) that identifies corrosion, sand blasts the corrosion, and paints over the area in which
corrosion existed. In such case, the robot 800 may be completely autonomous in that it not only

scans the pile, but also repairs the pile where needed.

[00107]  According to other embodiments, the robot 800 is adapted to scan a ship or other
structure. In such case, the robot 800 may be configured to scan a hull of a ship, while
underwater, to identify corrosion and/damage. In such case, the robot 800 may be configured to
travel back and forward along the hull, scanning overlapping or non-overlapping areas to

generate a model of the entire hull or a portion thereof.

[00108]  In the present specification and claims (if any), the word ‘comprising’ and its
derivatives including ‘comprises’ and ‘comprise’ include each of the stated integers but does not

exclude the inclusion of one or more further integers.

[00109]  Reference throughout this specification to ‘one embodiment’ or ‘an embodiment’
means that a particular feature, structure, or characteristic described in connection with the
embodiment is included in at least one embodiment of the present invention. Thus, the
appearance of the phrases ‘in one embodiment’ or ‘in an embodiment’ in various places
throughout this specification are not necessarily all referring to the same embodiment.
Furthermore, the particular features, structures, or characteristics may be combined in any

suitable manner in one or more combinations.

[00110]  In compliance with the statute, the invention has been described in language more or
less specific to structural or methodical features. It is to be understood that the invention is not
limited to specific features shown or described since the means herein described comprises
preferred forms of putting the invention into effect. The invention is, therefore, claimed in any
of its forms or modifications within the proper scope of the appended claims (if any)

appropriately interpreted by those skilled in the art.
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CLAIMS

1. A data capture device configured to navigate along an elongate structure, the data capture
device including:

a surface scanner, for scanning a surface of the elongate structure; and

a sensor, for capturing data relating to the elongate structure;

wherein the surface scanner and the sensor are configured to capture data relating to a

common region.

2. The data capture device of claim 1, wherein the data capture device is portable and

configured to navigate along the elongate structure in-situ.

3. The data capture device of claim 1, wherein the sensor is configured to capture data

relating to an inside of the elongate structure.

4. The data capture device of claim 1, wherein the data capture device is configured to

operate under water.

5. The data capture device of claim 1, wherein the surface scanner comprises a laser

scanner.

6. The data capture device of claim 1, wherein the sensor is a non-destructive testing (NDT)

sensor.

7. The data capture device of claim 1, wherein the sensor comprises a radar scanner,

configured to measure a size or a depth of reinforcement in the elongate member.

8. The data capture device of claim 1, wherein the sensor comprises an ultrasonic sensor,

configured to detect irregularities in steel piles.

9. The data capture device of claim 1, wherein the data capture device includes a plurality
of sensors, wherein the plurality of sensors includes at least two different types of sensors, for

capturing different types of data relating to the elongate structure.
10. The data capture device of claim 1, further including an accelerometer.

11. The data capture device of claim 1, further including a camera, for capturing image data

of the elongate structure.

12. The data capture device of claim 1, further including an opening, for receiving the
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elongate member, wherein the data capture device may be configured to fit fully or partially

around the elongate member.
13. The data capture device of claim 12, wherein the opening is at least partially separable.

14. The data capture device of claim 12, further comprising a frame defining the opening,
wherein the surface scanner and sensor are configured to move relative to the frame and around

the opening.

15. The data capture device of claim 1, further including tracks or wheels to facilitate the

navigation of the data capture device along the elongate member.

16. A data capture system, the data capture system including:
a data capture device according to claim 1; and
a controller, coupled to the data capture device, the controller configured to control

navigation or data capture of the data capture device.

17. The data capture system of claim 16, wherein the controller is wirelessly coupled to the

data capture device.

18. The data capture system of claim 16, wherein the controller is configured to operate

independently of a movement of the data capture device.

19. The data capture system of claim 16, further including a display screen, for analysing

data of the data capture device.

20. The data capture system of claim 16, further configured to overlay sensor data on a

surface model generated according to the surface data.

21. A data capture device configured to capture data relating to a structure, the data capture
device including:

a surface scanner, for scanning a surface of the structure; and

a sensor, for capturing data relating to the structure;

wherein the surface scanner and the sensor are configured to capture data relating to a

common region.
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