AIRCRAFT INSPECTION SUPPORT DEVICE AND
AIRCRAFT INSPECTION SUPPORT METHOD

Technical Field

[0001] The present invention relates to an aircraft inspection support device and an
aircraft inspection support method.

Background of Art

[0002] Conventionally, an aircraft inspection device and an aircraft inspection method
for inspecting an inspection target are known. Such an inspection apparatus and an inspection
method are disclosed, for example, in Japanese Unexamined Patent Application Publication
No. H10-249474.

[0003] Japanese Unexamined Patent Application Publication No. H10-249474
discloses a method of inspecting a junction which is a portion in which rivets join a plurality
of plate members. In this inspection method, a first probe is brought into close contact with a
surface of a plate material and a second probe is brought into close contact with a rivet by an
inspection operator. A pulse transmitted from the first probe is received by the second probe to
measure the transmitted pulse. The waveform of the transmitted pulse is displayed on a
display unit of the probe arranged so as to be spaced apart from the rivet and the inspection
operator. Then, the waveform of the transmitted pulse displayed on the display unit is
confirmed by the inspection operator, and the inspection whether or not the caulking portion
(rivet) is defective is performed. Although not explicitly described in the above-described
Japanese Unexamined Patent Application Publication No. H10-249474, the operation of
confirming the waveform displayed on the display unit is performed by an inspection operator
other than the inspection operator operating the first probe and the second probe.

[0004] The conventional inspection method as described in Japanese Unexamined

Patent Application Publication No. H10-249474 is used as an inspection method of an aircraft



fuselage in which a plurality of plate members is joined by rivets. Here, there are several tens
of thousands of rivets for joining the plate members of the fuselage, which are parts of an
aircraft, per aircraft. The inspection of aircraft parts is performed in accordance with a
maintenance manual prepared by an aircraft manufacturer before the start of mass production
at the time of developing the aircraft and the start of maintenance and maintenance
regulations of an aircraft maintenance company approved by an aviation bureau of each
country. In such an inspection of aircraft components, not only the inspection method but also
the measurement instrument used for the inspection are specified. That is, in the inspection of
aircraft components, it is required to use a specific measurement instrument associated with
each inspection target, such as, e.g., a model, a part, and a maintenance product of an aircraft.
[0005] In the inspection of an aircraft fuselage using such a specific measurement
instrument, the inspection operator is generally required to perform the inspection on a
relatively narrow scaffold. Further, a specific measurement instrument corresponding to an
old-developed aircraft model is a large-scale product in many cases, and a stationary type is
generally used. For this reason, such a specific measurement instrument is arranged at a
position spaced apart from the inspection operator working near the inspection target.
Therefore, it is difficult for the inspection operator holding the measurement probe near the
inspection target to directly recognize the measurement information image on the
measurement instrument-side display unit of the measurement instrument. Under the
circumstance, conventionally, an inspection of an aircraft fuselage using a specific
measurement instrument is performed by two or more operators, i.e., an inspection operator
holding a measurement probe and an inspection operator performing a pass/fail determination
of an inspection target.

Prior Art Document

Patent Document



[0006]

Patent Document 1: Japanese Unexamined Patent Application Publication No. H10-249474

SUMMARY OF THE INVENTION
Problems to be Solved by the Invention
[0007] According to a conventional aircraft inspection method, as described above,
since it 1s required to use a specific measurement instrument associated with an aircraft model
or an inspection target, two (a plurality of) inspection operators are required. Therefore, for
example, when the measurement information changes depending on the arrangement state of
the measurement probe, the inspection operator holding the measurement probe and the
inspection operator confirming the measurement information image need to perform the
inspection while confirming each other’s operation contents by talking to each other. As a
result, there is a problem that the inspection operation becomes complicated.
[0008] The present invention has been made to solve the above-described problems. It
is an object of the present invention to provide an aircraft inspection support device and an
aircraft inspection support method capable of simplifying an inspection operation by reducing
the number of required inspection operators or loads even when a specific measurement
instrument associated with an aircraft model or an inspection target is used.
Means for Solving the Problem
[0009] In order to attain the above-described object, an aircraft inspection support
device according to the first aspect of the present invention includes: a first imaging unit
configured to capture a measurement information image displayed on a measurement
instrument-side display unit of a specific measurement instrument associated with a model of
an aircraft or an inspection target of an aircraft component, the measurement instrument-side

display unit being configured to display measurement information on the inspection target;



and an operator-side display unit configured to display the measurement information image so
as to be visible to an inspection operator during performing an inspection operation near the
inspection target. Note that in this specification, the term “near an inspection target” is used to
mean a range of a position where the inspection operator can contact the inspection target
(e.g., bring the measurement probe into contact with the inspection target).

[0010] In the aircraft inspection support device according to the first aspect of the
present invention, since the above-described operator-side display unit is provided, even in a
case where the inspection operator is positioned near the inspection target and is positioned
away from the specific measurement instrument (measurement instrument-side display unit)
and therefore the inspection operator cannot directly visually recognize the measurement
instrument-side display unit, the inspection operator can perform the inspection operation near
the inspection target while visually recognizing the measurement information image by the
operator-side display unit. With this, no inspection operator is required to directly visually
recognize the measurement instrument-side display unit, in addition to the inspection operator
performing the inspection near the inspection target. Therefore, the number of required
inspection operators can be reduced even in the case of using a specific measurement
instrument associated with the aircraft model or the inspection target (e.g., the portion of the
aircraft or the maintenance part, etc.). As a result, the inspection work can be simplified, and
the burden can be reduced because checking the inspection content between inspection
operators is not required.

[0011] In the aircraft inspection support device according to the first aspect of the
present invention, preferably, the operator-side display unit is configured to be carried by or
mounted on the inspection operator. With this configuration, since the operator-side display
unit moves as the inspection operator moves, the inspection operator does not need to move

the operator-side display unit. Therefore the work load on the inspection operator’s inspection



work can be reduced.

[0012] In the aircraft inspection support device according to the first aspect of the
present invention, preferably, the aircraft inspection support device further includes: a storage
unit configured to store the measurement information image; and a control unit configured to
perform control for acquiring an inspection pass/fail determination result related to the
inspection target based on a measurement result of the measurement instrument-side display
unit by the inspection operator, associating the measurement information image and the
inspection pass/fail determination result, and storing the measurement information image and
the inspection pass/fail determination result in the storage unit. Since an aircraft is generally
used for 30 years or longer, in the case of using a specific measurement instrument which has
been used since the introduction of the aircraft, the instrument has no function of storing a
measurement information image or performing information communication with a storage
device. Therefore, the inspection operator needs to write down the inspection results (pass/fail
determinations) on a sheet of paper by handwriting or the like. Further, in this case, since it is
not easy to manually record detailed information (waveforms or numerical values) of the
measurement information, the detailed information is generally not recorded. On the other
hand, in the present invention, as described above, the aircraft inspection support device is
further provided with the storage unit and the control unit for performing control for storing
the measurement information image and the inspection pass/fail determination result in the
storage unit. Therefore, even in a case where a specific measurement instrument has no
function of storing the measurement information and no function of communicating
information, the information (associated information) in which the measurement information
image and the inspection pass/fail determination result are associated can be stored in the
storage unit. When verifying or analyzing the inspection result after the inspection, the

information (associated information) in which the measurement information image and the



inspection pass/fail determination result are associated with each other can be read out from
the storage unit. That is, after the inspection, the inspection result can be verified and
analyzed by using the information in which the measurement information image and the
inspection pass/fail determination result are associated with each other. As a result, the
inspection result can be verified and analyzed more effectively as compared with the case in
which the measurement information image and the inspection pass/fail determination result
are not associated with each other.

[0013] In this case, preferably, the control unit is configured to perform control for
associating the measurement information image and the inspection pass/fail determination
result at a time of acquiring the inspection pass/fail determination result and storing the
measurement information image and the inspection pass/fail determination result in the
storage unit. With this configuration, since the information in which the measurement
information image and the inspection pass/fail determination result are associated is stored in
the storage unit at the time when the inspection pass/fail determination result is acquired (in
real time), the information can be stored more efficiently as compared with the case in which
the operation of associating the measurement information image and the inspection pass/fail
determination result is performed after the inspection.

[0014] In the aircraft inspection support device in which the measurement information
image and the inspection pass/fail determination result are associated at the time when the
inspection pass/fail determination result is acquired, preferably, the aircraft inspection support
device further includes: a determination operation unit configured to receive an input
operation by the inspection operator as the inspection pass/fail determination result, wherein
the control unit is configured to perform control for associating the measurement information
image and the inspection pass/fail determination result at a time of receiving the input

operation to the determination operation unit and storing the measurement information image



and the inspection pass/fail determination result in the storage unit. With this configuration,
since the measurement information image and the inspection pass/fail determination result
can be associated with each other at the time when the inspection operator performs the input
operation, the measurement information image and the inspection pass/fail determination
result can be easily associated with each other at the time when the inspection operator
intends to associate them with each other.

[0015] In this case, preferably, the determination operation unit is configured to
receive, in addition to the inspection pass/fail determination result, the input operation by the
inspection operator as information on an aircraft inspection, and the control unit is configured
to perform control for storing the information on the aircraft inspection acquired from the
determination operation unit in the storage unit. With this configuration, when the inspection
result is verified and analyzed after the inspection, in addition to the measurement information
image and the inspection pass/fail determination result, the information (for example,
information on the target model number, the inspection date and time, the inspection operator,
the inspection portion, and the like) on the aircraft inspection stored in the storage unit can be
used. As a result, the verification and the analysis after the inspection can be performed in
more detail.

[0016] In the aircraft inspection support device provided with the above-described
storage unit and the control unit, preferably, the aircraft inspection support device further
includes: a second imaging unit configured to image the inspection target, the second imaging
unit being provided on a side of the inspection operator, wherein the control unit is configured
to perform control for associating an inspection target image that is an image captured by the
second imaging unit, the measurement information image, and the inspection pass/fail
determination result and storing the inspection target image, the measurement information

image, and the inspection pass/fail determination result in the storage unit. With this



configuration, when the inspection result is verified or analyzed after the inspection, the
inspection target image and the measurement information image which are associated with the
inspection pass/fail determination result can be read out from the storage unit. As a result,
after the inspection, the inspection result can be verified and analyzed by using the
information in which the measurement information image, the inspection pass/fail
determination result, and the inspection target image are associated with each other.

[0017] In this case, preferably, the aircraft inspection support device further includes a
second imaging unit mounting member configured to mount the second imaging unit on a
head of the inspection operator. With this configuration, since the image corresponding to the
field of view of the inspection operator including the inspection target can be imaged by the
second imaging unit, the image (inspection target image) corresponding to the field of view of
the inspection operator can be more effectively stored in the storage unit in association with
the measurement information image and the inspection pass/fail determination result. Further,
since the inspection operator does not need to move the second imaging unit because of the
second imaging unit mounting member, the information in which the measurement
information image, the inspection pass/fail determination result, and the inspection target
image are associated with each other can be stored in the storage unit without increasing the
workload of the inspection operator.

[0018] In the aircraft inspection support device provided with the storage unit and the
control unit, preferably, the aircraft inspection support device further includes a voice
acquisition unit configured to capture audio, wherein the control unit is configured to perform
control for associating associate voice information acquired by the voice acquisition unit, the
measurement information image, and the inspection pass/fail determination result and storing
the voice information, the measurement information image, and the inspection pass/fail

determination result in the storage unit. With this configuration, information including not



only the measurement information image and the inspection pass/fail determination result but
also information associated with these pieces of information can be stored in the storage unit.
As a result, for example, in a case in which the voice information, such as, e.g., the contents
spoken by the inspection operator during the inspection operation or the conversational
speech between the inspection operator and the control room can be associated with the
measurement information image and the inspection pass/fail determination result, the
verification and the analysis can be performed after the inspection.

[0019] In the aircraft inspection support device provided with the storage unit and the
control unit, preferably, the control unit is configured to perform control for storing the image
captured by the measurement instrument-side display unit for displaying the measurement
information composed of an analog signal in the storage unit as the measurement information
image composed of a digital signal. With this configuration, for example, even in the case of
using a specific measurement instrument associated with an aircraft model or an inspection
target that can handle only analog signals or cannot output as digital signals, it is possible to
store in the storage unit as a measurement information image composed of digital signals. As
a result, the measurement information image composed of digital signals stored in the storage
unit can be handled (e.g., transmitted/received) easily as digital signals.

[0020] In the aircraft inspection support device provided with the storage unit and the
control unit, preferably, the aircraft inspection support device includes a communication unit
configured to transmit/receive at least one of information in which the measurement
information image and the inspection pass/fail determination result are associated and
information on an aircraft inspection to/from the server device. With this configuration, even
in a case where the information in which the measurement information image and the
inspection pass/fail determination result are associated or the information on the aircraft

inspection (for example, the information on the target aircraft model number, the inspection



date and time, the inspection operator, the inspection portion, etc.) is stored in only one of the
storage unit and the server device of the aircraft inspection support device, information can be
exchanged via the communication unit. Further, since at least one of the information in which
the measurement information image and the inspection pass/fail determination result are
associated and the information on the aircraft inspection can be accumulated in the server
device, it is possible to store the information in which a large number of measurement
information images and inspection pass/fail determination results are related with each other
or the information on the aircraft inspection without increasing the size of the storage unit of
the aircraft inspection support device. Consequently, the accumulated information can be
utilized by using the server device.

[0021] In the aircraft inspection support device according to the first aspect of the
present invention, preferably, the operator-side display unit is configured as a head-mounted
display for displaying an image of the inspection target and the measurement information
image, the head-mounted display being configured to be mounted on a head of the inspection
operator. With this configuration, both the inspection target and the measurement information
image can be visually recognized without greatly changing the line of sight of the inspection
operator, so that the inspection workability by the inspection operator can be further
improved.

[0022] In the aircraft inspection support device according to the first aspect of the
present invention, preferably, the operator-side display unit is configured as an arm-mounted
display unit for displaying the measurement information image, the operator-side display unit
being configured to be mounted on an arm of the inspection operator. With this configuration,
the measurement information image can be easily visually recognized by the inspection
operator by visually recognizing the arm part performing the inspection operation by the

inspection operator. Further, the visibility is further improved by attaching to the arm on the
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side holding the measurement probe. Further, by placing the determination operation unit near
the arm-mounted display unit itself or the arm-mounted display unit, it is possible for the
inspection operator to perform the input operation easily while visually recognizing the
measurement information image.

[0023] In the aircraft inspection support device according to the first aspect of the
present invention, preferably, the operator-side display unit is attached to a measurement
probe, the measurement probe being configured to be held by the inspection operator and
connected to the measurement instrument to detect the measurement information. With this
configuration, since the operator-side display unit enters the field of view of the inspection
operator performing the inspection while visually recognizing the measurement probe, it is
possible to visually recognize both the inspection target and the measurement information
image without greatly changing the line of sight of the inspection operator.

[0024] In the aircraft inspection support device according to the first aspect of the
present invention, preferably, the operator-side display unit includes a holding unit for holding
an arrangement position with respect to the inspection target. With this configuration, since
the arrangement position of the operator-side display unit with respect to the inspection target
can be maintained by the holding unit, the operator-side display unit can be easily visually
recognized by the inspection operator performing the inspection operation near the inspection
target.

[0025] In the aircraft inspection support device configured as the arm-held display unit,
configured such that the inspection operator-side display unit is attached to the measurement
probe, or provided with the holding unit, preferably, the aircraft inspection support device
further includes: a storage unit configured to store the measurement information image; a
control unit configured to perform control for acquiring the inspection pass/fail determination

result related to the inspection target, associating the measurement information image and the
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inspection pass/fail determination result, and storing the measurement information image and
the inspection pass/fail determination result in the storage unit; and a touch panel configured
to receive the inspection pass/fail determination result as an input operation by the inspection
operator and serve as the operator-side display unit. With this configuration, the inspection
operator can operate the touch panel while visually recognizing the measurement information
image to enter the inspection pass/fail determination result, thereby further improving the
inspection workability of the inspection operator.

[0026] In the aircraft inspection support device according to the first aspect of the
present invention, preferably, the aircraft inspection support device further includes a
measurement instrument mounting member configured to mount the measurement instrument
on the inspection operator. With this configuration, since the measurement instrument moves
as the inspection operator moves, it is possible to improve the workability of the inspection
operator performing the inspection work while moving.

[0027] In the aircraft inspection support device according to the first aspect of the
present invention, preferably, the aircraft inspection support device further includes: a storage
unit configured to store the measurement information image; a storage operation unit
configured to receive an operation for storing the measurement information image; and a
control unit configured to perform control for storing the measurement information image in
the storage unit based on an operation received by the storage operation unit. With this
configuration, the inspection operator can store the measurement information image at a
desired timing other than the timing at which the inspection pass/fail determination result is
acquired. As a result, the measurement information image can be arbitrarily stored even in a
case where the inspection acceptance determination is not performed.

[0028] In this case, preferably, the storage operation unit is configured to be carried or

held by the inspection operator. With this configuration, since the storage operation unit
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moves as the inspection operator moves, there is no need for the inspection operator to move
in order to operate the storage operation unit, and therefore the operation for storing the
measurement information image can be simplified.

[0029] In the aircraft inspection support device provided with the storage unit, the
storage operation unit, and the control unit, preferably, the storage operation unit is attached to
a measurement probe, the measurement probe being configured to be held by the inspection
operator and connected to the measurement instrument to detect the measurement
information. With this configuration, the operation of operating the measurement probe and
the operation of storing the measurement information image can be easily performed by one
hand. As a result, since the measurement information image can be easily stored while
performing the inspection, the increase in the labor required for the inspection operator to
store the measurement information image can be suppressed.

[0030] In the aircraft inspection support device provided with the storage unit, the
storage operation unit, and the control unit, preferably, the storage operation unit is arranged
so as to be spaced apart from the control unit, and the control unit is configured to perform
control for acquiring a signal for an operation for storing the measurement information image
received by the storage operation unit by radio communication. With such a configuration,
signals for operations for storing the measurement information image can be transmitted to
the control unit without connecting the storage operation unit and the control unit by wire. As
a result, the inspection operator can easily perform operations because the inspection operator
is not restricted in the movement and operation due to the cords for wired connections.

[0031] In the aircraft inspection support device provided with the storage unit, the
storage operation unit, and the control unit, preferably, the control unit is configured to
perform control for acquiring the inspection pass/fail determination result related the

inspection target based on the measurement result of the measurement instrument-side display
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unit by the inspection operator, associating the measurement information image stored in the
storage unit and the inspection pass/fail determination result based on the operation received
by the storage operation unit, and storing the inspection pass/fail determination result in the
storage unit. With this configuration, the inspection pass/fail determination result can be
stored in association with the measurement information image stored at a desired time.

[0032] In the aircraft inspection support device provided with the storage unit, the
storage operation unit, and the control unit, preferably, the control unit is configured to
associate the measurement information image stored based on an operation to the storage
operation unit and discrimination information that makes the stored measurement information
image identifiable and store the discrimination information in the storage unit. With this
configuration, the inspection operator can store the measurement information image stored at
a desired time in association with the discrimination information separate from the inspection
pass/fail determination result. As a result, it is possible to easily store each of the
measurement information images in association with information other than the determination
result of pass/fail. Therefore, it is possible to easily refer to information other than the
inspection pass/fail determination result among a plurality of stored measurement information
images. Further, for example, when the inspection operator associates predetermined
information other than the inspection pass/fail determination result according to a certain
criterion (for example, when tagging is performed on a measurement information image for
discrimination according to a predetermined criterion), information corresponding to the
predetermined criterion can be easily extracted from a plurality of stored measurement
information images.

[0033] In the aircraft inspection support device provided with the storage unit, the
storage operation unit, and the control unit, preferably, the aircraft inspection support device

further includes: a second imaging unit configured to image the inspection target, the second
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imaging unit being configured to be provided on a side of the inspection operator; a storage
operation unit configured to simultaneously or individually receive an operation for storing
the inspection target image captured by the second imaging unit and an operation for storing
the measurement information image; a storage unit configured to store at least one of the
measurement information image and the inspection target image; and a control unit
configured to perform control for storing at least one of the measurement information image
and the inspection target image in the storage unit based on an operation received by the
storage operation unit. With this configuration, the inspection operator can store, in addition
to the measurement information image, the inspection pass/fail determination result at a
desired timing. As a result, even in a case where the inspection pass/fail determination is not
performed, it is possible to arbitrarily store at least one of the measurement information image
and the inspection target image.

[0034] In this case, preferably, the control unit is configured to perform control for
acquiring the inspection pass/fail determination result related to the inspection target based on
the measurement result of the measurement instrument-side display unit by the inspection
operator, associating at least one of the measurement information image and the inspection
target image stored in the storage based on the operation received by the storage operation
unit with the inspection pass/fail determination result, and storing the the inspection pass/fail
determination result in the storage unit. With this configuration, the inspection pass/fail
determination result can be stored in association with at least one of the measurement
information image and the inspection target image stored at a desired time.

[0035] In the aircraft inspection support device provided with the second imaging unit
and configured to store the measurement information image and the inspection target image,
preferably, the control unit is configured to perform control for storing the discrimination

information in the storage unit in such a manner that at least one of the measurement
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information image and the inspection target image stored based on the operation on the
storage operation unit and the discrimination information that makes at least one of the

measurement information image and the inspection target image stored identifiable. By

configuring as described above, the inspection operator can store the discrimination
information different from the inspection pass/fail determination result, in association with at
least one of the measurement information image and the inspection target image stored at a
desired time. As a result, since the information other than the inspection pass/fail
determination result can be easily stored in association with at least one of the measurement
information image and the inspection target image, information other than the inspection
pass/fail determination result can be easily referenced from at least one of the plurality of
stored measurement information images and inspection target images. Further, for example, in
a case where the inspection operator associates predetermined information other than the
inspection pass/fail determination result in accordance with a certain criterion (for example,
when tagging is performed on at least one of the measurement information image and the
inspection target image for determination in accordance with a predetermined criterion),
information corresponding to the predetermined criterion can be easily extracted from at least
one of the plurality of stored measurement information images and inspection target images.
[0036] An aircraft inspection support method according to a second aspect of the
present invention includes: capturing a measurement information image displayed on a
measurement instrument-side display unit of a specific measurement instrument associated
with a model of an aircraft or an inspection target of an aircraft component, the measurement
instrument-side display unit being configured to display measurement information on the
inspection target; and displaying the measurement information image by an operation-side
display unit so as to be visible to an inspection operator who is performing an inspection

operation near the inspection target.
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[0037] In the aircraft inspection support method according to the second aspect of the
present invention, by configuring as described above, in the same manner as in the aircraft
inspection support device according to the first aspect of the present disclosure, it is possible
to provide an aircraft inspection support method capable of simplifying the inspection
operation by reducing the number of inspection operators required or the load even in a case
where a specific measurement instrument associated with an aircraft model or an inspection
target is used.

[0038] In the aircraft inspection support method according to the second aspect of the
present invention, the aircraft inspection support method further includes: acquiring an
inspection pass/fail determination result related to the inspection target based on a
measurement result of the measurement instrument-side display unit by the inspection
operator; associating the measurement information image and the inspection pass/fail
determination result; and storing the measurement information image and the inspection
pass/fail determination result associated with each other. With this configuration, after the
inspection, the inspection result can be verified and analyzed based on the information in
which the measurement information image and the inspection pass/fail determination result
are associated with each other. Further, even in a case where the measurement instrument does
not have a function of storing measurement information, the measurement information image
can be stored.

[0039] In this case, preferably, the aircraft inspection support method further includes:
transmitting information on the measurement information image and the inspection pass/fail
determination result associated with each other from the aircraft inspection support device to
the server device; and associating the information on an aircraft inspection which has been
previously stored in the server device or which are to be stored in the server device after the

inspection and the measurement information image and the inspection pass/fail determination
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result information associated with each other. By configuring as described above, since the
information of the associated measurement information image and inspection pass/fail
determination result acquired from the aircraft inspection support device and the information
on the aircraft inspection can be accumulated in the server device in association with each
other, the accumulated information can be utilized more effectively by using the server
device.

[0040] In the aircraft inspection support method according to the second aspect of the
present invention, the aircraft inspection support method further includes: receiving an
operation for storing the measurement information image by a storage operation unit; and
storing the measurement information image based on an operation received by the storage
operation unit. With this configuration, the measurement information image can be stored at
desired timings. As a result, even in a case where the pass/fail determination is not performed,
the measurement information image can be arbitrarily stored.

Effects of the Invention

[0041] According to the present invention, as described above, even in a case where a
specific measurement instrument associated with an aircraft model or an inspection target is
used, the number of required inspection operators or loads can be reduced to simplify the

inspection operation.

BRIEF DESCRIPTION OF THE DRAWINGS
[0042]
FIG. 1 is a schematic diagram showing a configuration of an aircraft inspection
support device according to a first embodiment.
FIG. 2 is a diagram showing a configuration of the aircraft inspection support device

and a control room according to the first embodiment.
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FIG. 3 is a diagram schematically illustrating a configuration of a measurement
instrument-side unit according to the first embodiment.

FIG. 4 is a diagram for explaining an HMD display screen according to the first
embodiment.

FIG. 5 is a diagram for explaining processing related to the association by the first
embodiment.

FIG. 6 is a diagram for explaining the processing of storing associated information
by the first embodiment.

FIG. 7 is a flowchart for explaining an aircraft inspection support method according
to the first embodiment.

FIG. 8 is a block diagram showing a configuration of an operator-side unit according
to second to fourth embodiments.

FIG. 9 is a schematic diagram showing a configuration of an aircraft inspection
support device according to the second embodiment.

FIG. 10 is a diagram for explaining a configuration for mounting a mobile
information terminal according to the second embodiment to an inspection operator.

FIG. 11 is a schematic diagram showing a configuration of an aircraft inspection
support device according to the third embodiment.

FIG. 12 is a diagram for explaining a configuration for mounting a mobile
information terminal according to the third embodiment to an inspection operator.

FIG. 13 is a schematic diagram showing a configuration of an aircraft inspection
support device according to the fourth embodiment.

FIG. 14 is a schematic diagram showing a configuration of an aircraft inspection
support device according to a first modification of the first to sixth embodiments.

FIG. 15 is a schematic diagram showing a configuration of a fixing member
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according to a second modification of the first to sixth embodiments.

FIG. 16 is a schematic diagram showing a configuration of an HMD according to a
third modification of the first to sixth embodiments.

FIG. 17 is a block diagram showing a configuration of a mobile information terminal
according to a fourth modification of the first to sixth embodiments.

FIG. 18 is a block diagram illustrating a configuration of an imaging unit according
to a fifth modification of the first to sixth embodiments.

FIG. 19 is a schematic diagram illustrating a configuration of a measurement
instrument mounting member according to a sixth modification of the first to sixth
embodiments.

FIG. 20 is a block diagram showing a configuration of an inspection support
apparatus according to a reference example.

FIG. 21 is a schematic diagram showing a configuration of an aircraft inspection
support device according to the fifth embodiment.

FIG. 22 is a block diagram showing a configuration of an operator-side unit
according to the fifth embodiment.

FIG. 23 is a diagram for explaining a display of a touch panel according to the fifth
embodiment.

FIG. 24 is a diagram (flowchart) for explaining an aircraft inspection support method
according to the fifth embodiment.

FIG. 25 is a block diagram showing a configuration of an aircraft inspection support
device according to the sixth embodiment.

FIG. 26 is a schematic diagram showing a configuration of an aircraft inspection
support device according to the sixth embodiment.

FIG. 27 is a diagram for explaining a configuration of a storage operation panel
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according to the sixth embodiment.

EMBODIMENTS FOR CARRYING OUT THE INVENTION
[0043] Hereinafter, embodiments in which the present invention is embodied will be
described with reference to the attached drawings.
[First Embodiment]
[0044] Referring to FIG. 1 to FIG. 6, a configuration of an aircraft inspection support
device 100 according to a first embodiment of the present invention will be described.
[0045] As shown in FIG. 1, the aircraft inspection support device 100 according to the
first embodiment is configured as a device for supporting an inspection operator P who
performs an inspection operation on an inspection target Q by using a measurement
instrument 110 near the inspection target Q. Specifically, the inspection target Q denotes a
rivet Q1 for joining a plurality of plates constituting a fuselage of an aircraft and a portion Q2
of a plate near the rivet Q1. That is, the inspection target Q is the rivet fastened portion and
the vicinity of the rivet fastened portion. The term “near the inspection target Q” is described
to mean, for example, a range of a position (a position capable of being accessed the
inspection target Q) where the inspection operator P can touch the measurement probe 112
with respect to the inspection target Q, and specifically, the range including, for example, the
inspection target Q and a working position (a scaffolding portion) facing the inspection target
Q.
[0046] The aircraft inspection support device 100 is configured as an information
system that exchanges the information (data) with a server device 121 provided in a control
room 120 by radio communication. As shown in FIG. 2, the control room 120 is provided
with a communication device 122, a first display device 123a, a second display device 123b, a

control room microphone 124, and a control room speaker 125.
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[0047] The server device 121 is configured to store (manage and accumulate) the
information (images, etc.) acquired from the aircraft inspection support device 100 via the
communication device 122. Further, in the server device 121, a database is constructed based
on the information (information E4 of a fixed form to be described later) acquired from the
aircraft inspection support device 100, and this information base is configured so that the
information acquired from the aircraft inspection support device 100 can be compared with
newly acquired information (see FIG. 6).

[0048] The communication device 122 is configured to perform radio communication
with the aircraft inspection support device 100. The first display device 123a is configured to
display a measurement information image E1, which will be described later, which is an
image acquired via the communication device 122. The second display device 123b is
configured to display an inspection target image E2, which will be described later, which is an
image acquired via the communication device 122. The control room microphone 124 is
configured to acquire voice information of a controller (not shown). The control room speaker
125 is configured to output voice information of the inspection operator P acquired via the
communication device 122.

[0049] The distance between a plurality of rivets Q1 is, for example, about 1 to several
inches. As shown in FIG. 1, the plurality of rivets Q1 is arranged in a matrix on a plate. Thus,
a single aircraft is provided with several tens of thousands of rivets Q1. In this inspection, the
fatigue condition of the rivet Q1 and whether or not cracking has occurred from the rivet hole
at the portion Q2 of the plate, etc., are inspected for all rivets Q1 using the measurement
instrument 110. The inspection operator P performs the inspection, for example, in a state in
which the inspection operator is on a scaffold provided along the aircraft’s fuselage. In the
first embodiment, the inspection operator P is one person.

[0050] The measurement instrument 110 is configured as, for example, an eddy current
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flaw detection device or an ultrasonic flaw detection device. The measurement instrument 110
is a specific measurement instrument corresponding to a maintenance manual prepared by an
aircraft manufacturer or a maintenance rule of an aircraft maintenance company approved by
an aviation administration of each country (e.g., the U.S. Federal Aviation Administration
(FAA)). That is, an older selected measurement instrument 110 is a specific measurement
instrument associated with an aircraft model or an inspection target Q (e.g., each portion of an
aircraft or s maintenance member). The measurement instrument 110 does not have a function
of storing a measurement information image and does not have a function of performing data
communication. That is, the measurement instrument 110 is configured as an analog-type
device without using a digital signal.

[0051] As shown in FIG. 1, the measurement instrument 110 includes a measurement
instrument body 110a, a measurement instrument-side display unit 111, and a measurement
probe 112. The measurement instrument body 110a includes a box-shaped housing. The
measurement instrument-side display unit 111 is provided on one side surface of the
measurement instrument body 110a. Also, the measurement instrument-side display unit 111
is configured, for example, as a cathode ray tube, a liquid crystal display, a needle-to-scale
combination, or as an indicator lamp. The measurement instrument-side display unit 111 is
configured to display the measurement information D1 (analog signal) from the measurement
probe 112 as a measurement information image E1. The measurement information image E1
is configured, for example, as a waveform, a numerical value, a shake position of a hand, or
lighting of an indicator lamp. Note that the measurement instrument-side display unit 111 is
an example of the “measurement instrument-side display unit” recited in claims.

[0052] The measurement probe 112 is connected to the measurement instrument body
110a via a cable 112a and is configured to transmit the measurement information D1 (analog

signal) to the measurement instrument body 110a. The measurement probe 112 is configured

23



to be grippable by the inspection operator P and is configured to be, for example, a pen-shape.

(Configuration of Measurement Instrument-side Unit)

[0053] The aircraft inspection support device 100 includes a measurement instrument-
side unit 1 and an operator-side unit 2. As shown in FIG. 2, the measurement instrument-side
unit 1 includes an imaging unit 11, a fixing member 12, a communication unit 13, and a
measurement instrument mounting member 14. The imaging unit 11 is an example of the
“first imaging unit” recited in claims.

[0054] As shown in FIG. 3, the imaging unit 11 is configured to image the
measurement information image E1 of the measurement instrument-side display unit 111 of
the specific measurement instrument 110 associated with an aircraft model or an inspection
target Q. The imaging unit 11 is fixed in the relative position with respect to the measurement
instrument 110 having the measurement instrument-side display unit 111 for displaying the
measurement information D1 related to the inspection target Q and is configured to capture
the image of the measurement information image E1 displayed on the measurement
instrument-side display unit 111. For example, the imaging unit 11 is configured by a camera,
or a combination of light detecting elements and optical components (mirrors, lens and
filters). Further, the imaging unit 11 is configured to be capable of capturing a still image or a
moving image.

[0055] The fixing member 12 is configured to fix the imaging unit 11 with respect to
the measurement instrument 110 (measurement instrument-side display unit 111). The
imaging unit 11 is disposed at a (front) position facing the measurement instrument-side
display unit 111 by the fixing member 12. For example, the fixing member 12 is configured as
a coupling member (joint) for fixedly coupling the imaging unit 11 and the measurement
instrument 110. For example, the fixing member 12 is formed in an arm shape connecting the

sides of the imaging unit 11 and the measurement instrument 110.
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[0056] The communication unit 13 is configured to transmit the measurement
information image E1 captured by the imaging unit 11 as radio signals composed of digital
signals to the communication unit 24 of the operator-side unit 2. For example, the
measurement information image E1 is continuously transmitted to the communication unit 24
as a moving image.

[0057] The measurement instrument mounting member 14 includes an operator-side
mounting portion 14a and a measurement instrument holder 14b. The operator-side mounting
portion 14a is formed, for example, in a belt-like shape capable of hanging on both shoulders
of the inspection operator P. The measurement instrument holder 14b is configured as a
support member for holding the measurement instrument 110 on the rear side of the
inspection operator P in a state in which the measurement instrument holder 14a is mounted
on the inspection operator P.

(Configuration of Operator-side Unit)

[0058] The operator-side unit 2 includes, as shown in FIG. 2, a head-mounted display
(hereinafter referred to as “HMD”) 21, an imaging unit 22, a storage unit 23, a
communication unit 24, an operation unit 25, a voice acquisition unit 26, a voice output unit
27, a control unit 28, and a controller box 2a (see FIG. 1). That is, the aircraft inspection
support device 100 is configured as an HMD system. Note that the HMD 21 is an example of
the “operator-side display unit” recited in claims. Further note that the imaging unit 22 is an
example of the “second imaging unit” recited in claims. The communication unit 24 is an
example of the “transmission unit” recited in claims. The operation unit 25 is an example of
the “determination operation unit” recited in claims.

[0059] As shown in FIG. 1, the controller box 2a is configured to be carried or worn by
the inspection operator P. For example, the controller box 2a is configured to be mounted on

the waist of the inspection operator P using belts or the like. The controller box 2a includes a
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storage unit 23, a communication unit 24, and a control unit 28.

[0060] The HMD 21 is provided so that its position relative to the measurement
instrument 110 (measurement instrument-side display unit 111) can be changed. The HDM 21
is configured to visually display the measurement information image E1 for the inspection
operator P. The HMD 21 is configured to display the measurement information image E1
captured by the imaging unit 11 immediately (in real time). The HMD 21 is configured to be
mounted on the head of the inspection operator P and display the image (inspection target
image E2) of the inspection target Q captured by the imaging unit 22 and the measurement
information image E1. The HMD 21 includes an HMD mounting member 21a. The HMD
mounting member 21a is, for example, formed in a belt shape to be worn on the head of the
inspection operator P, or has a helmet shape (see FIG. 1). The HMD mounting member 21a is
one example of the “second imaging unit mounting member” as recited in claims. The
inspection target image E2 includes, for example, the image of the rivet Q1 and the image of
the portion Q2 of the plate.

[0061] As shown in FIG. 1, the display screen 21b of the HMD 21 is fixed to the HMD
mounting member 21a and arranged between the eye of the inspection operator P and the
inspection target Q, and is formed in, for example, a visor shape. As shown in FIG. 4, the
display screen 21b can make is possible to visually recognize a scene (a scene in an area
corresponding to the inspection target image E2) viewed through the display screen 21b and
the measurement information image E1 displayed on the display screen 21b in a
superimposed manner. For example, the HMD 21 is configured to display the measurement
information image E1 in a translucent state in a partial region of the display screen 21b.
[0062] The imaging unit 22 is configured to be provided on the inspection operator P
and image the inspection target Q. The imaging unit 22 is mounted on the head of the

inspection operator P and is configured as a so-called wearable camera. The imaging unit 22

26



is fixed to the HMD mounting member 21a. Thus, the HMD mounting member 21a is
configured to mount the imaging unit 22 on the head of the inspection operator P. Note that
the imaging unit 22 is an example of the “second imaging unit” recited in claims.

[0063] Further, the imaging unit 22 is provided with, for example, optical components
(such as lenses) and image pickup elements. The imaging unit 22 is configured to image the
inspection target Q. Specifically, the imaging unit 22 is configured to image the area
corresponding to the field of view of the inspection operator P, including the inspection target
Q, as an inspection target image E2. With this, the imaging position can be specified by the
inspection target image E2. Note that the imaging position information may be added to the
inspection target image E2. In this case, the inspection target image E2 may be configured by,
for example, only the image of the single rivet Q1 or only the image of the portion Q2 of the
plate.

[0064] Further, the HMD 21 is configured to display (project) the inspection target
image E2 captured by the imaging unit 22 on the display screen 21b. As a result, the
inspection operator P can directly confirm the inspection target image E2 projected on the
HMD 21, so that the orientation, the arrangement position, etc., of the imaging unit 22 can be
modified in some circumstances.

[0065] Further, the HMD 21 includes an HMD operation unit 21¢ (see FIG. 1), so that
the imaging area of the imaging unit 22 may be switched and the display content of the
display screen 21b (whether or not to display the measurement information image E1 and the
inspection target image E2, etc.) may be changed, based on the input operation by the
inspection operator P to the HMD operation unit 21c.

[0066] Further, the imaging unit 22 is configured to be able to perform radio
communication (or wired communication) via the control unit 28 and the communication unit

24. The imaging unit 22 is configured to transmit the captured inspection target image E2, for
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example, as a video, via the communication unit 24 to the control unit 28.

[0067] The storage unit 23 is configured as a nonvolatile memory. The storage unit 23
is configured to store the measurement information image E1, the inspection target image E2,
and the like, based on a command from the control unit 28. Specifically, the storage unit 23 is
configured to be detachable with respect to the controller box 2a. For example, the storage
unit 23 is configured as an SD-card (registered mark). With this, the storage unit 23 is
configured to be able to move or copy the stored measurement information image E1,
inspection target image E2, and the like, to the server device 121 of the control room 120.
Note that the storage unit 23 may be directly attached to the controller box 2a, or may be
externally attached to the controller box 2a by arranging cables so as to be connected to the
controller box 2a.

[0068] The communication unit 24 is configured to be able to wirelessly communicate
with the communication unit 13 and is configured to be able to wirelessly communicate with
the imaging unit 22. The communication unit 24 is configured to be able to wirelessly
communicate with the communication device 122 in the control room 120.

[0069] The operation unit 25 is configured to receive an input operation as an
inspection pass/fail determination result R with respect to the inspection target Q based on the
measurement result of the measurement instrument-side display unit 111 by the inspection
operator P. As shown in FIG. 1, in the operation unit 25, for example, the operation unit body
25a is connected to the controller box 2a by a cable 25b. The operation unit 25 is held by the
inspection operator P, attached to the arm of the inspection operator P, or disposed in the
vicinity (e.g., scaffolding, etc.) of the inspection operator P. The operation unit 25 includes a
pass-determination button 25¢ for receiving the input operation to the pass-determination
result R1 as the inspection pass/fail determination result R and a fail-determination button 25d

for receiving the input operation to the fail-determination result R2 as the inspection pass/fail
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determination result R.

[0070] For example, the operation unit 25 is configured to transmit the pass-
determination result R1 to the control unit 28, based on the pressing of the pass-determination
button 25¢ by the inspection operator P. Further, the operation unit 25 is configured to
transmit the fail-determination result R2 to the control unit 28, based on the pressing of the
fail-determination button 25d by the inspection operator P.

[0071] The voice acquisition unit 26 is fixed to, for example, the HMD 21 (HMD
mounting member 21a) and is arranged near the mouth of the inspection operator P. The voice
acquisition unit 26 is configured, for example, as a microphone for collecting the utterances of
the inspection operator P. The voice acquisition unit 26 is configured to transmit the acquired
sound to the control unit 28 as voice information E3. The voice information E3 includes at
least one of the voice information of the inspection operator P and the voice information of
the controller transmitted from the control room 120. That is, the voice information E3 is, for
example, the voice information of conversations between the inspection operator P and the
controller, or the voice memo of the inspection operator P or the controller.

[0072] The voice output unit 27 is fixed to, for example, the HMD 21 (HMD mounting
member 21a) and is arranged near the ear of the inspection operator P. The voice output unit
27 is configured as, for example, a speaker or an earphone for acquiring the voice information
of the controller transmitted from the control room 120 from the control unit 28 and speaking
this voice information.

<Configuration of Control Unit>

[0073] The control unit 28 is configured to control each unit of the aircraft inspection
support device 100. For example, the control unit 28 includes a central processing unit (CPU:
Central Processing Unit), an imaging device (GPU: Graphics Processing Unit), and the like.

In the first embodiment, as shown in FIG. 5 and FIG. 6, the control unit 28 is configured to
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acquire the inspection pass/fail determination result R related to the inspection target Q,
associate the measurement information image E1 with the inspection pass/fail determination
result R, and perform control for storing the measurement information image E1 and the
inspection pass/fail determination result R in the storage unit 23.

[0074] Specifically, as shown in FIG. 5, the control unit 28 acquires the measurement
information image E1 from the measurement instrument-side unit 1, acquires the inspection
target image E2 from the imaging unit 22, and acquires the voice information E3 from the
control room 120 and the voice acquisition unit 26. The control unit 28 is configured to store
the measurement information image E1, the inspection target image E2, and the voice
information E3 in the storage unit 23.

[0075] Further, as shown in FIG. 6, the control unit 28 is configured to perform control
for storing the measurement information image E1, the inspection target image E2, the voice
information E3, and the inspection pass/fail determination result R (R1 or R2) in the storage
unit 23 in association with the measurement information image E1, the inspection target
image E2, the voice information E3, and the inspection pass/fail determination result R (R1 or
R2), at the time point at which the inspection pass/fail determination result R is acquired (for
example, the time point t1, the time point t2, and the time point t3). The time point at which
the inspection pass/fail determination result R is acquired is, for example, the time point at
which an input operation to the operation unit 25 is received. That is, the “association” means,
for example, that all of the acquired measurement information image E1, inspection target
image E2, and voice information E3 are stored in the storage unit 23, and that the information
at the time at which the inspection pass/fail determination result R was acquired is stored in a
marked (linked) state. In other words, the measurement information image E1, the inspection
target image E2, and the voice information E3 are stored in a synchronized manner at the time

when the inspection pass/fail determination result R is acquired. In FIG. 6, the images of the
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measurement information image E1 and the inspection target image E2 are moving images,
but the images of the measurement information image E1 and the inspection target image E2
may be still images acquired individually.

[0076] The control unit 28 is configured to store the information E4 in which the
measurement information image E1, the inspection target image E2, the voice information E3,
and the inspection pass/fail determination result R (R1 or R2) are associated with each other,
as information (images) obtained by combining the information E1 to E3 with a standard form
in the storage unit 23. The control unit 28 is configured to transmit the information E4 to the
server device 121 via the communication unit 24. For example, the information E4 is
configured to be editable as a database in the storage unit 23 or the server device 121. The
measurement information image E1 and the inspection target image E2 are stored in the
storage unit 23 as an image format (moving image format or still image format), such as, e.g.,
a JPEG (Joint Photographic Experts Group format), a MPEG (Moving Picture Experts Group
format, and an AVI (Audio Video Interleave) format, which are composed of digital signals.
As described above, the control unit 28 is configured to perform control for storing the images
captured by the measurement instrument-side display unit 111 displaying the measurement
information D1 composed of analog signals in the storage unit 23, as the measurement
information image E1 composed of digital signals. Note that the information E4 is an example
of the “information in which the measurement information image and the inspection pass/fail
determination result are associated” recited in claims.

[0077] The server device 121 of the control room 120 is configured such that the
information E5 related to an aircraft inspection (see FIG. 1) is stored in advance or after the
inspection. The server device 121 receives the information E4 from the aircraft inspection
support device 100 and stores the information E4 and the information ES5 related to the

aircraft inspection in association with each other. For example, the information ES5 related to
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an aircraft inspection is composed of information, such as, e.g., the target model number, the
inspection date and time, the inspection operator, and an inspection portion.

[Aircraft Inspection Support Method By First Embodiment]

[0078] Next, referring to FIG. 7, an aircraft inspection support method according to the
first embodiment will be described. This aircraft inspection support method is a method for
supporting an inspection method corresponding to a maintenance manual prepared by an
aircraft manufacturer and a maintenance rule of an aircraft maintenance company approved
by an aviation authority of each country (e.g., U.S. Federal Aviation Administration (FAA)).
In the first embodiment, the control processing for an aircraft inspection support method is
performed by the control unit 28.

[0079] In Step S1, the measurement information image E1, the inspection target image
E2, and the voice information E3 are obtained. Thereafter, in Step S2, the measurement
information image E1 and the inspection target image E2 are displayed on the HMD 21, and
the measurement information image E1, the inspection target image E2, and the voice
information E3 are stored in the storage unit 23. Thereafter, the processing proceeds to Step

S3.
[0080] In Step S3, it is determined whether or not the inspection pass/fail determination

result R has been acquired. When the inspection pass/fail determination result R has been
acquired, the processing proceeds to Step S4, and when the inspection pass/fail determination
result R has not been acquired, the processing returns to Step S1.

[0081] In Step S4, the measurement information image E1, the inspection target image
E2, the voice information E3, and the inspection pass/fail determination result R are
associated (see FIG. 5 and FIG. 6). Thereafter, in Step S5, the associated information E4 is
stored in the storage unit 23. Thereafter, the processing returns to Step S1.

[Effects of First Embodiment]
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[0082] In this first embodiment, the following effects can be obtained.

[0083] In the first embodiment, by configuring as described above, even in a case
where the inspection operator P is positioned near the inspection target Q and is away from
the specific measurement instrument 110 (measurement instrument-side display unit 111), and
the measurement instrument-side display unit 111 cannot be directly visually recognized, the
inspection operator P can perform the inspection operation near the inspection target Q while
viewing the measurement information image E1 by the HMD 21. Therefore, an inspection
operator P for directly visualizing the measurement instrument-side display unit 111 is not
required in addition to the inspection operator P for performing the inspection operation near
inspection target Q. Therefore, the number of required inspection operators P can be reduced
even in a case where a specific measurement instrument 110 associated with an aircraft model
or an inspection target (e.g., a portion of an aircraft or a maintenance part) is used. As a result,
the inspection work can be simplified and the burden can be reduced since the confirmation
work, etc., of the inspection content between inspection operators P is not required.

[0084] Further, in the first embodiment, as described above, the HMD 21 is configured
to be carried by or mountable on the inspection operator P. As a result, since the HMD 21
moves as the inspection operator P moves, the operation for moving the HMD 21 by the
inspection operator P is not required, and the operation load on the inspecting operation of the
inspection operator P can be reduced.

[0085] Further, in the first embodiment, as described above, the aircraft inspection
support device 100 is provided with the storage unit 23 for storing the measurement
information image E1 and the control unit 28. The control unit 28 is configured to perform
control for acquiring the inspection pass/fail determination result R related to the inspection
target Q based on the measurement result of the measurement instrument-side display unit 111

by the inspection operator P, associating the measurement information image E1 and the
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inspection pass/fail determination result R, and storing the measurement information image
E1 and the inspection pass/fail determination result R in the storage unit. With this, even in a
case where the specific measurement instrument 110 does not have a function of storing the
measurement information D1 and the function of performing data communication, the
information (associated data) in which the measurement information image E1 and the
inspection pass/fail determination result R are associated with each other can be stored in the
storage unit 23. When the inspection result is verified or analyzed after the inspection, the
information (associated data) in which the measurement information image E1 and the
inspection pass/fail determination result R are associated with each other can be read out from
the storage unit 23. That is, after the inspection, the inspection result can be verified and
analyzed by using the information in which the measurement information image E1 and the
inspection pass/fail determination result R are associated with each other. As a result, the
inspection result can be verified and analyzed more effectively as compared with the case in
which the measurement information image E1 and the inspection pass/fail determination
result R are not associated with each other.

[0086] Further, in the first embodiment, as described above, the control unit 28 is
configured to perform control for associating the measurement information image E1 and the
inspection pass/fail determination result R at the time when the inspection pass/fail
determination result R is acquired, and storing the measurement information image E1 and the
inspection pass/fail determination result R in the storage unit 23. With this, the information in
which the measurement information image E1 and the inspection pass/fail determination
result R are associated with each other is stored in the storage unit 23 at the time when the
inspection pass/fail determination result R is acquired (in real time). Therefore, the
information can be stored more efficiently as compared with the case in which the operation

for associating the measurement information image E1 and the inspection pass/fail
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determination result R is performed after the inspection.

[0087] Further, in the first embodiment, as described above, the aircraft inspection
support device 100 is provided with the operation unit 25 for receiving the input operation by
the inspection operator P as the inspection pass/fail determination result R. The control unit
28 is configured to perform control for associating the measurement information image E1
and the inspection pass/fail determination result R at the time of receiving the input operation
to the operation unit 25, and storing the measurement information image E1 and the
inspection pass/fail determination result R in the storage unit 23. This makes it possible to
associate the measurement information image E1 and the inspection pass/fail determination
result R at the time when the inspection operator P performs the input operation, so that it is
possible to easily associate the measurement information image E1 and the inspection
pass/fail determination result R at the time when the inspection operator P intends to associate
them.

[0088] Further, in the first embodiment, as described above, the aircraft inspection
support device 100 is provided with the imaging unit 22 provided on the side of the inspection
operator P for capturing the inspection target Q. The control unit 28 is configured to perform
control for associating the inspection target image E2 captured by imaging unit 22, the
measurement information image E1, and the inspection pass/fail determination result R, and
storing the inspection target image E2, the measurement information image E1, and the
inspection pass/fail determination result R in the storage unit 23. This allows the inspection
target image E2 and the measurement information image E1 associated with the inspection
pass/fail determination result R to be read from the storage unit 23 when the inspection result
is verified or analyzed after the inspection. As a result, after the inspection, the inspection
result can be verified and analyzed by using the information in which the measurement

information image E1, the inspection pass/fail determination result R, and the inspection
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target image E2 are associated with each other.

[0089] Further, in the first embodiment, as described above, the aircraft inspection
support device 100 is provided with the HMD mounting member 21a for mounting the
imaging unit 22 on the head of the inspection operator P. With this, an image corresponding to
the field of view of the inspection operator P including the inspection target Q can be captured
by the imaging unit 22, so that the image (inspection target image E2) corresponding to the
field of view of the inspection operator P can be more effectively stored in the storage unit 23
in association with the measurement information image E1 and the inspection pass/fail
determination result R. Further, since the inspection operator P does not need to move the
imaging unit 22 because of the HMD mounting member 21a, it is possible to store the
information in which the measurement information image E1, the inspection pass/fail
determination result R, and the inspection target image E2 are associated with each other in
the storage unit 23 without increasing the workload of the inspection operator P.

[0090] Further, in the first embodiment, as described above, the aircraft inspection
support device 100 is provided with the voice acquisition unit 26 for acquiring voice. The
control unit 28 is configured to perform control for associating the voice information E3
acquired by the voice acquisition unit 26, the measurement information image E1, and the
inspection pass/fail determination result R and storing the voice information E3, the
measurement information image E1, and the inspection pass/fail determination result R in the
storage unit 23. With this, not only the measurement information image E1 and the inspection
pass/fail determination result R but also the information in which the voice information E3 is
associated with the measurement information image E1 and the inspection pass/fail
determination result R can be stored in the storage unit 23. As a result, for example, in a state
in which the voice information E3, such as, e.g., the contents spoken by the inspection

operator P during the inspection operation and the conversational speech between the
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inspection operator P and the control room are associated with the measurement information
image E1 and the inspection pass/fail determination result R, the verification and the analysis
can be performed after the inspection.

[0091] Further, in the first embodiment, as described above, the control unit 28 is
configured to perform control for storing the image captured by the measurement instrument-
side display unit 111 displaying the measurement information D1 composed of analog signals
in the storage unit 23 as the measurement information image E1 composed of digital signals.
Thus, for example, even in a case where the specific measurement instrument 110 associated
with an aircraft model or an inspection target Q is a device that handles only analog signals,
and the measurement instrument 110 cannot generate (store) information composed of digital
signal information, the information can be stored in the storage unit 23 as the measurement
information image E1 composed of digital signal information. As a result, the measurement
information image E1 composed of digital signals stored in the storage unit 23 can be easily
handled (e.g., transmitted/received) as digital signals.

[0092] Further, in the first embodiment, as described above, the aircraft inspection
support device 100 is provided with the communication unit 24 that transmits the information
on the measurement information image E1 and the inspection pass/fail determination result R
to the server device 121. This makes it possible to store the information in which the
measurement information image E1 and the inspection pass/fail determination result R are
associated with each other in the server device 121. Therefore, it is possible to store the
information in which many measurement information images E1 and inspection pass/fail
determination results R are associated with each other without increasing the size of the
storage unit 23 of the aircraft inspection support device 100. As a result, the accumulated
information can be utilized by using the server device 121.

[0093] Further, in the first embodiment, as described above, the aircraft inspection
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support device 100 is provided with the HMD 21 to be mounted on the head of the inspection
operator P for displaying the image (inspection target image E2) and the measurement
information image E1 of the inspection target Q captured by the imaging unit 22. This makes
it possible to visually recognize both the inspection target Q and the measurement information
image E1 without greatly changing the line of sight of the inspection operator P, so that it is
possible to further improve the inspection workability by the inspection operator P. Further,
during the inspection, the inspection operator P can adjust the orientation, the arrangement
position, and the like, of the imaging unit 22 while confirming the inspection target image E2
displayed on the HMD 21. Further, the inspection target image E2 can be stored in the storage
unit 23 while confirming the displayed inspection target image E2.

[0094] Further, in the first embodiment, as described above, the aircraft inspection
support device 100 is provided with the measurement instrument mounting member 14 for
mounting the measurement instrument 110 on the inspection operator P. With this, since the
measurement instrument 110 moves in accordance with the movement of the inspection
operator P, it is possible to improve the workability of the inspection operator P performing
the inspection work while moving.

[0095] Further, in the first embodiment, as described above, the information E4 is
transmitted from the aircraft inspection support device 100 to the server device 121, and the
information E4 is associated with the information ES5 related to the aircraft inspection stored
in advance in the server device 121 or stored after the inspection in the server device 121.
With this, the information E4 acquired from the aircraft inspection support device 100 and the
information ES5 related to the aircraft inspection can be stored in the server device 121 in
association with each other, so that the stored information can be utilized more effectively by
using the server device 121.

[Second Embodiment]
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[0096] Next, referring to FIG. 8 to FIG. 10, a configuration of an aircraft inspection
support device 200 according to a second embodiment of the present invention will be
described. In the second embodiment, unlike the first embodiment described above
configured to display the measurement information image E1 on the HMD 21, the
measurement information image E1 is configured to be displayed on a touch panel 241 of a
mobile information terminal 240. Note that the same configuration as that of the above-
described first embodiment is denoted by the same reference numeral in the figures, and the

description thereof will be omitted.

[0097] The aircraft inspection support device 200 according to the second embodiment
is provided with, as shown in FIG. 8, an operator-side unit 202. The operator-side unit 202
includes a mobile information terminal 240, a control unit 228, an imaging unit 22, a storage
unit 23, and a communication unit 24. Note that the mobile information terminal 240 is an
example of the “operator-side display unit” and an example of the “arm-mounted display”
recited in claims.

[0098] As shown in FIG. 9 and FIG. 10, the mobile information terminal 240 is
configured to be mounted on the arm of the inspection operator P to show the measurement
information image E1. Specifically, the mobile information terminal 240 includes a terminal
main body 240a and a belt 240b. It is configured such that the terminal main body 240a is
attached (fixed) to the inspection operator P with the belt 240b wound around the arm of the
inspection operator P. The mobile information terminal 240 includes a touch panel 241, a
voice output unit 242, a voice acquisition unit 243, and an information terminal
communication unit 244. The touch panel 241 is an example of the “determination operation
unit”, the “operator-side display unit”, and the “arm-mounted display” recited in claims.
[0099] Further, the mobile information terminal 240 is configured to acquire the

measurement information image E1 from the control unit 228 to display the measurement
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information image E1 on the touch panel 241 and is configured to receive the inspection
pass/fail determination result R, as an input operation by the inspection operator P, by the
touch panel 241. Here, in the second embodiment, the touch panel 241 is configured to
receive the input operation by the inspection operator P as the aircraft inspection information
ES in addition to the inspection pass/fail determination result R. The control unit 228 is
configured to perform control for storing the information ES5 related to the aircraft inspection
acquired from the touch panel 241 in the storage unit 23. For example, the information E5
related to the aircraft inspection is composed of information, such as, e.g., the target model
number, the inspection date and time, the inspection operator, and the inspection portion. The
inspection pass/fail determination result R may include not only the above-described pass-
determination result R1 and the fail-determination result R2 but also comment information
(character information or graphic information) based on the input operation of the inspection
operator P to the touch panel 241.

[0100] Further, the mobile information terminal 240 is configured to acquire voice
information, etc., of the controller from the control unit 228 and output it by the voice output
unit 242. The mobile information terminal 240 is configured to acquire the voice information
E3 of the inspection operator P by the voice acquisition unit 243 and transmit it to the control
room 120 via the control unit 228 and the communication unit 24. Note that the rest of the
configuration of the second embodiment is the same as that of the first embodiment.

[Effects of Second Embodiment]

[0101] In this second embodiment, the following effects can be obtained.

[0102] In the second embodiment, as described above, the aircraft inspection support
device 200 is provided with the mobile information terminal 240 to be mounted on the arm of
the inspection operator P and is configured as an arm-mounted display for displaying the

measurement information image E1. With this, the measurement information image E1 can be
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easily visually recognized by the inspection operator P by visually recognizing the arm part
performing the inspection operation.

[0103] In the second embodiment, as described above, the aircraft inspection support
device 200 is provided with the touch panel 241 for receiving the inspection pass/fail
determination result R as the input operation by inspection operator P and also serving as an
operator-side display unit. With this, the inspection operator P can operate the touch panel 241
while visually recognizing the measurement information image E1 to input the inspection
pass/fail determination result R, thereby further improving the inspection workability of the
inspection operator P.

[0104] Further, in the second embodiment, as described above, the touch panel 241 is
configured to receive the input operation by the inspection operator P as the information ES
related to the aircraft inspection in addition to the inspection pass/fail determination result R.
Further, the control unit 228 is configured to perform control for storing the information ES
related to the aircraft inspection obtained from the touch panel 241 in the storage unit 23. This
makes it possible to use the information E5 (e.g., information about the target model number,
the inspection date and time, the inspection operator, the inspection portion, etc.) related to the
aircraft inspection stored in the storage unit 23, in addition to the measurement information
image E1 and the inspection pass/fail determination result R, when the inspection result is
verified or analyzed after the inspection. As a result, the verification and analysis after the
inspection can be performed in more detail. The other effects of the second embodiment are
the same as those of the first embodiment.

[Third Embodiment]

[0105] Next, referring to FIG. 8, FIG. 11, and FIG. 12, a configuration of an aircraft
inspection support device 300 according to the third embodiment of the present invention will

be described. In this third embodiment, unlike the aircraft inspection support device 200
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according to the second embodiment provided with the mobile information terminal 240 to be
attached to the arm of the inspection operator P, a mobile information terminal 340 is attached
to the measurement probe 112. Note that the same component as that of the first and second
embodiments will be denoted by the same reference numeral in the figures, and the
descriptions thereof will be omitted.

[0106] The aircraft inspection support device 300 according to the third embodiment is
provided with an operator-side unit 302 as shown in FIG. 8. The operator-side unit 302 is
provided with a mobile information terminal 340. The mobile information terminal 340
includes a touch panel 241 for displaying the measurement information image E1.

[0107] The mobile information terminal 340 is attached to the measurement probe 112
to be held by the inspection operator P as shown in FIG. 11. Specifically, as shown in FIG. 12,
the aircraft inspection support device 300 is provided with a mounting member 341 for
mounting the mobile information terminal 340 on the measurement probe 112. The mounting
member 341 is fixed to the measurement probe 112 and is fixed to the mobile information
terminal 340. The mounting member 341 is configured as a member (joint) for fixing the
measurement probe 112 and the mobile information terminal 340 to each other. Note that the
mobile information terminal 340 is an example of the “operator-side display unit” and an
example of the “arm-mounted display” recited in claims. The rest of the configuration of the
third embodiment is the same as that of the second embodiment.

[Effects of Third Embodiment]

[0108] In the third embodiment, as described above, the following effects can be
obtained.
[0109] In the third embodiment, as described above, the mobile information terminal

340 is configured to be held by the inspection operator P and attached to the measurement

probe 112 connected to the measurement instrument 110 to detect the measurement
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information D1. With this, since the mobile information terminal 340 enters the field of view
of the inspection operator P performing the inspection operation while visually recognizing
the measurement probe 112, both the inspection target Q and the measurement information
image E1 can be visually recognized without greatly changing the line of sight of the
inspection operator P. The other effects of the third embodiment are similar to those of the
first and second embodiments.

[Fourth Embodiment]

[0110] Next, referring to FIG. 8 and FIG. 13, a configuration of an aircraft inspection
support device 400 according to a fourth embodiment of the present invention will be
described. In the fourth embodiment, unlike the aircraft inspection support device 200 of the
second embodiment having the mobile information terminal 240 to be mounted on the arm of
the inspection operator P, the holding unit 441 holds the mobile information terminal 240 in
the position with respect to the inspection target Q. The same configuration as that of the
above-mentioned first to third embodiments are denoted by the same reference numeral in the
figures, and the descriptions thereof will be omitted.

[0111] The aircraft inspection support device 400 according to the fourth embodiment
is provided with, as shown in FIG. 8, an operator-side unit 402. The operator-side unit 402
includes a mobile information terminal 440. The mobile information terminal 440 includes a
touch panel 241 for displaying the measurement information image E1.

[0112] As shown in FIG. 13, the position of the mobile information terminal 440 with
respect to the inspection target Q is held by a holding unit 441. Specifically, the holding unit
441 is removably attached to the fuselage of the aircraft by the magnetic force or the
mechanical fixing method, and is configured to maintain the arrangement position of the
mobile information terminal 440. Note that the mobile information terminal 440 is an

example of the “operator-side display unit” and an example of the “arm-mounted display”
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recited in claims. The rest of the configuration of the fourth embodiment is the same as that of
the second embodiment.

[Effects of Fourth Embodiment]

[0113] In this fourth embodiment, the following effects can be obtained.

[0114] In the fourth embodiment, as described above, the mobile information terminal
440 is provided with the holding unit 441 for maintaining the arrangement position with
respect to the inspection target Q. As a result, since the holding unit 441 can maintain the
arrangement position of the mobile information terminal 440 with respect to the inspection
target Q, the mobile information terminal 440 can be easily visually recognized by the
inspection operator P performing the inspection operation near the inspection target Q. The
other effects of the fourth embodiment are similar to those of the first and second
embodiments.

[Fifth Embodiment]

[0115] Next, referring to FIG. 21 to FIG. 23, a configuration of an aircraft inspection
support device 1100 according to a fifth embodiment of the present invention will be
described. In the fifth embodiment, unlike the aircraft inspection support device 200 of the
second embodiment in which the measurement information image E1 and the inspection
target image E2 are stored at the time of acquiring the inspection pass/fail determination result
R, the measurement information image E1 and the inspection target image E2 are stored based
on the operation to the storage operation unit 1151. The same configuration as that of the
above-mentioned first to fourth embodiments are denoted by the same reference numeral in
the figures, and the descriptions thereof will be omitted.

[0116] The aircraft inspection support device 1100 according to the fifth embodiment is
provided with an operator-side unit 1102, as shown in FIG. 22. The operator-side unit 1102

includes a communication unit 1124, a control unit 1128, a mobile information terminal 1140,
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and a storage operation unit 1151. A recording button 1151a is arranged on the storage
operation unit 1151. The storage operation unit 1151 includes a storage operation unit-side
communication unit 1151b. Note that the mobile information terminal 1140 is an example of
the “operator-side display unit” and an example of the “arm-mounted display” recited in
claims.

[0117] As shown in FIG. 23, the storage operation unit 1151 is configured to be carried
or held by the inspection operator P. Specifically, the storage operation unit 1151 is configured
such that a finger of the inspection operator P is inserted. The storage operation unit 1151 is
configured to be held by (mounted on) the inspection operator P by being inserted by the
finger of the inspection operator P. The storage operation unit 1151 is configured so that the
inspection operator P can press the recording button 1151a in a state in which the storage
operation unit 1151 is attached to the finger. Further, as shown in FIG. 22, the storage
operation unit 1151 includes a storage operation unit-side communication unit 1151b. The
storage operation unit-side communication unit 1151b is configured to be able to
communicate with the communication unit 1124.

[0118] The storage operation unit 1151 is configured to receive the operation for
storing the measurement information image E1 captured by the imaging unit 11 and the
operation for storing the inspection target image E2 captured by the imaging unit 22. For
example, the storage operation unit 1151 transmits a signal for storing the measurement
information image E1 and the inspection target image E2 to the control unit 1128 via the
storage operation unit-side communication unit 1151b based on the pressing of the recording
button 1151a arranged on the storage operation unit 1151 by the inspection operator P.
Further, the storage operation unit 1151 is arranged to be away from the control unit 1128.
[0119] The mobile information terminal 1140 is mounted on the arm of inspection

operator P as shown in FIG. 21. As shown in FIG. 23, the mobile information terminal 1140 is
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configured to display the measurement information image E1 and the inspection target image
E2 on the touch panel 241. For example, the mobile information terminal 1140 displays the
inspection target image E2 so as to be superimposed on the measurement information image
E1 on the touch panel 241. Note that the mobile information terminal 1140 may be configured
to display the measurement information image E1 and the inspection target image E2 side by
side on the touch panel 241.

[0120] Further, the mobile information terminal 1140 is configured to receive the
operation for acquiring the inspection pass/fail determination result R by the input operation
to the touch panel 241. For example, as shown in FIG. 23, the mobile information terminal
1140 displays an inspection pass/fail determination result acquisition portion 1125 on the
touch panel 241. Based on the input operation to the inspection pass/fail determination result
acquisition portion 1125 displayed on the touch panel 241, the operation for acquiring the
inspection pass/fail determination result R is received.

[0121] The mobile information terminal 1140 receives the operation for storing the tag
information E6 in association with the measurement information image E1 and the inspection
target image E2 stored in the storage unit 23. For example, as shown in FIG. 23, the mobile
information terminal 1140 displays the tag information acquisition portion 1161 on the touch
panel 241. The mobile information terminal 1140 receives the input operation to the tag
information acquisition portion 1161 displayed on the touch panel 241 and transmits the
signal for associating the tag information E6 with the measurement information image E1 and
the inspection target image E2 stored in the storage unit 23 to the control unit 1128. That is,
by operating the tag information acquisition portion 1161 displayed on the touch panel 241,
the inspection operator P can store the tag information E6 in association with the desired
measurement information image E1 and inspection target image E2 while visually

recognizing the measurement information image E1 and the inspection target image E2
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displayed on the touch panel 241.

[0122] The tag information E6 includes marker information for discriminating
according to a predetermined criterion, such as, e.g., a star mark. The tag information E6
includes, for example, character information, such as, e.g., comments, input by the inspection
operator P through operations on the touch panel 241. The tag information E6 is information
for the inspection operator or another worker different from the inspection operator P to
discriminate (extract) the measurement information image E1 and the inspection target image
E2 associated with the tag information E6 from a plurality of measurement information
images E1 and inspection target images E2 stored in the storage unit 23. Note that the tag
information E6 is an example of the “discrimination information” recited in claims.

[0123] As shown in FIG. 23, the tag information acquisition portion 1161 includes a
marker information acquisition portion 1161a and a character information acquisition portion
1161b. The Mobile information terminal 1140 receives an operation for acquiring marker
information based on an input operation to the marker information acquisition portion 1161a.
The mobile information terminal 1140 receives an operation for acquiring character
information based on the input operation to the character information acquisition portion
1161b.

[0124] The communication unit 1124 is configured to be able to wirelessly
communicate with the storage operation unit-side communication unit 1151b included in the
storage operation unit 1151. The rest of the configuration of the communication unit 1124 is
the same as that of the communication unit 24 according to the second embodiment.
<Configuration of Control Unit>

[0125] The control unit 1128 is configured to perform control of each part of the
aircraft inspection support device 1100 in the same manner as in the control unit 228

according to the second embodiment.
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[0126] The control unit 1128 performs control for storing the measurement information
image E1 and the inspection target image E2 in the storage unit 23 based on the operation
received by the storage operation unit 1151. That is, the control unit 1128 is configured to
perform control for acquiring, by radio communication via the communication unit 1124, a
signal on the operation for storing the measurement information image E1 and the inspection
target image E2 received by the pressing of the recording button 1151a arranged on the
storage operation unit 1151. The control unit 1128 performs control for storing the
measurement information image E1 and the inspection target image E2 in the storage unit 23
based on the acquired signal. For example, in a case where the measurement information
image E1 and the inspection target image E2 are moving images, the control unit 1128 stops
the control for storing the measurement information image E1 and the inspection target image
E2 in the storage unit 23 when the recording button 1151a is pressed again and the signal is
acquired.

[0127] Further, the control unit 1128 is configured to perform control for acquiring the
inspection pass/fail determination result R related to the inspection target Q based on the
measurement result of the measurement instrument-side display unit 111 by the inspection
operator P, associating the measurement information image E1 and the inspection target image
E2 stored in the storage unit 23 with the inspection pass/fail determination result R based on
the operation received by the storage operation unit 1151, and storing the inspection pass/fail
determination result R in the storage unit 23. That is, the control unit 1128 acquires the
inspection pass/fail determination result R based on the input operation for the inspection
pass/fail determination result acquisition portion 1125 displayed on the touch panel 241.
Then, the acquired inspection pass/fail determination result R is stored in the storage unit 23
in association with the measurement information image E1 and the inspection target image E2

stored in the storage unit 23.
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[0128] Further, the control unit 1128 is configured to perform control for associating
the measurement information image E1 and the inspection target image E2 stored based on
the operation to the storage operation unit 1151 with the tag information E6 that makes the
stored measurement information image E1 and inspection target image E2 distinguishable and
storing the tag information E6 in the storage unit 23. That is, the control unit 1128 is
configured to acquire the signal for associating the tag information E6 with the measurement
information image E1 and the inspection target image E2 stored in the storage unit 23 based
on the input operation to the tag information acquisition portion 1161 displayed on the touch
panel 241. The control unit 1128 is configured to perform control for associating the tag
information E6 with the measurement information image E1 and the inspection target image
E2 stored in the storage unit 23 and storing the tag information E6 in the storage unit 23 based
on the input operation to the tag information acquisition portion 1161 displayed on the touch
panel 241.

[0129] The rest of the configuration of the fifth embodiment is the same as that of the
second embodiment.

[Aircraft Inspection Support Method of Fifth Embodiment]

[0130] Next, referring to FIG. 24, an aircraft inspection support method according to a
fifth embodiment will be described. This aircraft inspection support method is a method for
supporting an inspection method corresponding to a maintenance manual prepared by an
aircraft manufacturer or a maintenance rule of an aircraft maintenance company approved by
an aviation authority of each country (e.g., the U.S. Federal Aviation Administration (FAA)).
In the fifth embodiment, the control processing for the aircraft inspection support method is
executed by the control unit 1128.

[0131] In Step S101, an operation for storing the measurement information image E1

and the inspection target image E2 is received by the storage operation unit 1151. That is, in
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Step S101, an operation of pressing the recording button 1151a included in the storage
operation unit 1151 is received. Next, in Step S102, the measurement information image E1
and the inspection target image E2 are stored in the storage unit 23 based on the operation
received by the storage operation unit 1151. Thereafter, in Step S103, the measurement
information image E1 and the inspection target image E2 are displayed on the touch panel
241. Thereafter, the processing proceeds to Step S104.

[0132] In Step S104, it is determined whether or not the inspection pass/fail
determination result R has been acquired. When the inspection pass/fail determination result
R has been acquired, the processing proceeds to Step S105, and when the inspection pass/fail
determination result R has not been acquired, the processing proceeds to Step S106.

[0133] In Step S105, the inspection pass/fail determination result R is stored in
association with the measurement information image E1 and the inspection target image E2
stored in the storage unit 23. Thereafter, the processing proceeds to Step S106.

[0134] In Step S106, it is determined whether or not the tag information E6 has been
acquired. That is, in Step S106, it is determined whether or not the input operation to the tag
information acquisition portion 1161 displayed on the touch panel 241 has been acquired.
When the tag information E6 has been acquired, the processing proceeds to Step S107, and
when the tag information E6 has not been acquired, the processing proceeds to Step S108.
[0135] In Step S107, the tag information E6 is stored in association with the
measurement information image E1 and the inspection target image E2 stored in the storage
unit 23. Thereafter, the processing proceeds to Step S108.

[0136] In Step S108, the storage operation unit 1151 receives the operation for ending
the storage of the measurement information image E1 and the inspection target image E2.
That is, in Step S108, an operation of pressing the recording button 1151a included in the

storage operation unit 1151 is received. Thereafter, the control of the aircraft inspection
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support device 1100 according to the fifth embodiment is terminated.

[0137] As for the control for acquiring the inspection pass/fail determination result R in
Step S104 and Step S105 and the control for acquiring the tag information E6 in Step S105
and the tag information E6 in Step S107, either one of them may be performed first. In this
embodiment, an example in which the measurement information image E1 and inspection
target image E2 are moving images, but the measurement information image E1 and the
inspection target image E2 may be still images. In a case where the measurement information
image E1 and the inspection target image E2 are still images, the control for ending the
storage in Step S108 is omitted.

|Effects of Fifth Embodiment]

[0138] In the fifth embodiment, the following effects can be obtained.

[0139] In the fifth embodiment, as described above, the aircraft inspection support
device 1100 is provided with the storage unit 23 for storing the measurement information
image E1, the storage operation unit 1151 for receiving an operation for storing the
measurement information image E1, and the control unit 1128 for performing control for
storing the measurement information image E1 in the storage unit 23 based on the operation
received by the storage operation unit 1151. Thus, the inspection operator P can store the
measurement information image E1 at a desired timing other than the timing at which the
inspection pass/fail determination result R is acquired. As a result, the measurement
information image E1 can be arbitrarily stored even in a case where the inspection pass/fail
determination has not been performed.

[0140] In the fifth embodiment, as described above, the storage operation unit 1151 is
configured to be carried or held by the inspection operator P. As a result, since the storage
operation unit 1151 moves with the movement of the inspection operator P, there is no need

for the inspection operator P to move in order to operate the storage operation unit 1151, and
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the operation for storing the measurement information image E1 can be simplified.

[0141] Further, in the fifth embodiment, as described above, the storage operation unit
1151 is arranged to be away from the control unit 1128, and the control unit 1128 is
configured to perform control for acquiring the signal for the operation for storing the
measurement information image E1 received by the storage operation unit 1151 by radio
communication. With this, without connecting the storage operation unit 1151 and the control
unit 1128 by wire, it is possible to transmit a signal about the operation for storing the
measurement information image E1 to the control unit 1128. As a result, the inspection
operator P can easily perform the operation because the movement and the operation of the
inspection operator P are not restricted by the cords for wired connections.

[0142] In the fifth embodiment, as described above, the control unit 1128 is configured
to perform control for acquiring the inspection pass/fail determination result R related to the
inspection target Q based on the measurement result of the measurement instrument-side
display unit 111 by the inspection operator P, associating the measurement information image
E1 stored in the storage unit 23 with the inspection pass/fail determination result R based on
the operation received by the storage operation unit 1151, and performing the control for
storing the inspection pass/fail determination result R in the storage unit 23. With this, the
inspection pass/fail determination result R can be stored in association with the measurement
information image E1 stored at a desired time.

[0143] In the fifth embodiment, as described above, the control unit 1128 is configured
to store the tag information E6 in the storage unit 23 by associating the measurement
information image E1 stored based on the operation on the storage operation unit 1151 with
the tag information E6 (discrimination information) which makes the stored measurement
information image E1 discriminable state. With this, the inspection operator P can associate

the tag information E6 different from the inspection pass/fail determination result R with the
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measurement information image E1 stored at a desired time and store them. As a result, it is
possible to easily associate the information other than the inspection pass/fail determination
result with each measurement information image E1 and store them, and therefore, it is
possible to easily refer to the information other than the inspection pass/fail determination
result R among the plurality of stored measurement information images E1. Further, for
example, in a case where the inspection operator P associates the predetermined information
other than the inspection pass/fail determination result R according to a certain criterion (for
example, in a case where tagging for discrimination is performed on the measurement
information image E1 according to a predetermined criterion), the information corresponding
to the predetermined criterion can be easily extracted from the plurality of stored
measurement information images E1.

[0144] Further, iIn the fifth embodiment, as described above, it further includes the
imaging unit 22 (second imaging unit) provided on the side of the inspection operator P for
capturing the inspection target Q, the storage operation unit 1151 for simultaneously receiving
the operation for storing the inspection target image E2 captured by the imaging unit 22 and
the operation for storing the measurement information image E1, the storage unit for storing
the measurement information image E1 and the inspection target image E2, the control unit
1128 for performing control for storing the measurement information image E1 and the
inspection target image E2 in the storage unit 23 based on the operation received by the
storage operation unit 1151. This makes it possible to store the inspection target image E2 in
addition the measurement information image E1 at a desired time. As a result, the
measurement information image E1 and the inspection target image E2 can be arbitrarily
stored even in a case where the inspection pass/fail determination is not performed.

[0145] In the fifth embodiment, as described above, the control unit 1128 is configured

to perform control for acquiring the inspection pass/fail determination result R related to the
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inspection target Q based on the measurement result of the measurement instrument-side
display unit 111 by the inspection operator P, associating the measurement information image
E1 and the inspection target image E2 stored in the storage unit 23 with the inspection
pass/fail determination result R based on the operation received by the storage operation unit
1151, and storing the inspection pass/fail determination result R in the storage unit 23. With
this, the inspection pass/fail determination result R can be stored in association with the
measurement information image E1 and the inspection target image E2 stored at a desired
timing.

[0146] In the fifth embodiment, as described above, the control unit 1128 is configured
to perform control for associating the measurement information image E1 and the inspection
target image E2 stored based on the operation to the storage operation unit 1151 with the tag
information E6 (discrimination information) for making the stored measurement information
image E1 and the inspection target image E2 distinguishable, and storing the tag information
E6 in the storage unit 23. With this, the inspection operator P can associate the tag information
E6 different from the tag information E6 of the inspection pass/fail determination result R
with the measurement information image E1 and the inspection target image E2 and store
them at a desired timing. As a result, the information other than the inspection pass/fail
determination result R can be easily referred to from the plurality of stored measurement
information images E1 and inspection target images E2 because the information other than the
pass/fail determination result can be easily stored in association with the measurement
information image E1 and the inspection target image E2. Further, for example, in a case
where the inspection operator P associates the predetermined information other than the
inspection pass/fail determination result R according to a certain criterion (for example, in a
case where tagging for discrimination is performed on the measurement information image E1

and the inspection target image E2 according to a predetermined criterion), the information
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corresponding to the predetermined criterion can be easily extracted from the plurality of
stored measurement information images E1 and inspection target images E2.

[0147] In the fifth embodiment, as described above, the operation for storing the
measurement information image E1 is received by the storage operation unit 1151, and the
measurement information image E1 is stored based on the operation received by the storage
operation unit 1151. Thus, the measurement information image E1 can be stored at a desired
time. As a result, the measurement information image E1 can be arbitrarily stored even in a
case where the pass/fail determination is not performed.

[0148] The other effects of the fifth embodiment are similar to those of the first to
fourth embodiments.

[Sixth Embodiment]

[0149] Next, referring to FIG. 25 to FIG. 27, a configuration of an aircraft inspection
support device 1200 according to a sixth embodiment of the present invention will be
described. In this sixth embodiment, unlike the fifth embodiment of the aircraft inspection
support device 1100 in which the storage operation unit 1151 is held by the inspection
operator P, the storage operation panel 1251 (storage operation unit) is attached to the
measurement probe 112. Note that the same configuration as that of the above-described first
to fifth embodiments are denoted by the same reference numeral in the figures, and the
descriptions thereof will be omitted.

[0150] The aircraft inspection support device 1200 according to the sixth embodiment
is provided with the operator-side unit 1202 as shown in FIG. 25. The operator-side unit 1202
includes the storage operation panel 1251. The storage operation panel 1251 includes a
recording button 1251a. Note that the storage operation panel 1251 is an example of the
“storage operation unit” recited in claims.

[0151] As shown in FIG. 26, the storage operation panel 1251 is configured to be held
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by the inspection operator P and attached to the measurement probe 112 connected to the
measurement instrument 110 to detect the measurement information D1. Specifically, as
shown in FIG. 27, the storage operation panel 1251 includes the attachment member 1251¢
for attaching the storage operation panel 1251 to the measurement probe 112. The attachment
member 1251c¢ is fixed to (mounted on) the measurement probe 112, fixed to the storage
operation panel 1251, and configured as a member (joint) for fixing the measurement probe
112 and the storage operation panel 1251 to each other. The storage operation panel 1251 is
configured such that the inspection operator P can press the recording button 1251a in a state
in which the storage operation panel 1251 is fixed to (mounted on) the measurement probe
112. The rest of the configuration of the sixth embodiment is the same as that of the fifth
embodiment.

[Effects of Sixth Embodiment]

[0152] In the sixth embodiment, the following effects can be obtained.

[0153] In the sixth embodiment, as described above, the storage operation panel 1251
(storage operation unit) is configured to be held by the inspection operator P and attached to
the measurement probe 112 connected to the measurement instrument 110 to detect the
measurement information D1. Thus, the task of operating the measurement probe 112 and the
task of storing the measurement information image E1 can be easily performed with one
hand. As a result, since the measurement information image E1 can be easily stored while
performing the inspection, the increase in the labor required for the inspection operator P to
store the measurement information image E1 can be suppressed. Note that the other effects of
embodiment 6 are the same as those of the first to fifth embodiments.

[Modified Embodiment]

[0154] It should be understood that the embodiments disclosed here are examples in all

respects and are not restrictive. The scope of the present invention is shown by the scope of
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claims rather than the descriptions of the embodiments described above, and includes all
changes (modifications) within the meaning of equivalent and the scope of claims.

(First Modification)

[0155] For example, in the first to sixth embodiments, an example is shown in which
the measurement information image E1 is displayed on the HMD or the display unit, but the
present invention is not limited thereto. For example, like the projector 521 of the aircraft
inspection support device 500 according to the first modification shown in FIG. 14, the
measurement information image E1 may be displayed by irradiating the inspection target Q
(the aircraft fuselage) with light.

(Second Modified Example)

[0156] In the first to sixth embodiments, an example is shown in which the fixing
member is configured as a joint for connecting the imaging unit and the measurement
instrument, but the present invention is not limited thereto. For example, like the fixing
member 612 according to the second modification shown in FIG. 15, it may be configured
such that the imaging unit 11 is fixed to the floor (or the scaffold) at a position spaced apart
from the measurement instrument 110 and the relative position of the measurement instrument
110 is fixed with respect to the floor (scaffold). Note that the fixing member 612 may be
configured as a carriage for holding the imaging unit 11 by providing wheels to the fixing
member 612.

(Third and Fourth Modifications)

[0157] In the first to sixth embodiments, an example is shown in which the operator-
side display unit (the HMD or the mobile information terminal), the control unit, and the
determination operation unit are configured by separate devices, but the present invention is
not limited thereto. For example, like the HMD 720 according to the third modification shown

in FIG. 16, the control unit 728 for performing Steps S1 to S5 and the determination operation
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unit 725 for receiving the input operation of the inspection pass/fail determination result R
may be provided on the HMD 720. Further, like the mobile information terminal 740
according to the fourth modification shown in FIG. 17, the mobile information terminal 740
may be provided with the control unit 728a for performing Step S1 to S5 and the touch panel
741 for receiving the input operation of the inspection pass/fail determination result R. With

this configuration, the number of components of the aircraft inspection support device can be

reduced.
(Fifth Modification)
[0158] Further, in the first to sixth embodiments, an example is shown in which the

imaging unit 11 is composed of one imaging unit, but the present invention is not limited
thereto. For example, like the imaging unit 811 shown in FIG. 18, it may be configured such
that a first imaging unit 811a, a second imaging unit 811b, a third imaging unit 811c, and a
fourth imaging unit 811d are provided to image the different areas of the measurement
instrument-side display unit 111 by the first imaging unit 811a to the fourth imaging unit 811d
and perform image processing for reconstructing the measurement information image E1 by
the imaging unit 811 (or control unit). Note that the imaging unit 811 is an example of the
“first imaging unit” recited in claims.

(Sixth Modification)

[0159] Further, in the first to sixth embodiments, an example (see FIG. 3) is shown in
which the measurement instrument mounting member is composed of the belt-like operator-
side mounting portion to be put on both shoulders of the inspection operator and the
measurement instrument holder as a support member for holding the measurement instrument
110 on the back of the inspection operator P, but the present invention is not limited thereto.
For example, like the measurement instrument mounting member 914 of the sixth

modification shown in FIG. 19, it may be configured as a movable carriage with the
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measurement instrument 110 placed thereon. In this case, the measurement instrument
mounting member 914 (carriage) is moved together with the inspection operator P, and the

inspection operator P can directly view the measurement instrument-side display unit 111 as

appropriate.
(Other Modifications)
[0160] Further, in the first to sixth embodiments, an example is shown in which the

aircraft inspection support device is provided with the storage unit and the communication
unit, but the present invention is not limited thereto. For example, it may be configured such
that the aircraft inspection support device is not provided with the storage unit and the
acquired measurement information image E1 and the like are transmitted to the server device
by the communication unit, or that the communication unit is not provided and the storage
unit is detachably provided , and the storage unit is detached from the aircraft inspection
support device and connected to the server device to transmit the measurement information
image El1, etc., to the server device.

[0161] Further, in the second to sixth embodiments, an example is shown in which the
storage unit is provided in the controller box in which the control unit is provided, but the
present invention is not limited thereto. For example, the mobile information terminal may
have the storage unit. Similarly, although an example is shown in which the communication
unit is provided in the controller box in which the control unit is provided, the present
invention is not limited thereto. For example, the mobile information terminal may be
provided with the communication unit.

[0162] Further, in the first to sixth embodiments, an example is shown in which the
measurement instrument-side display unit displays the measurement information on the
fuselage (rivet and plate) of the aircraft as a component of an aircraft. However, the present

invention is not limited thereto. For example, the present invention may be applied by serving
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the display unit for displaying the measurement result of a borescope or an observation result
when inspecting equipment, such as, e.g., the turbine inside the engine as a component of an
aircraft or observing the state of a bird strike, as a measurement instrument-side display unit.
Further, the present invention may be applied to a test or an inspection using measurement
instruments, etc.

[0163] In the first to sixth embodiments, an example is shown in which the aircraft
inspection support device is provided with the communication unit to enable radio
communication, but the present invention is not limited thereto. That is, the configuration for
radio communication described in the above-described first to fourth embodiments may be
configured as a configuration for wired communication using cables.

[0164] Further, in the first to fourth embodiments, an example is shown in which the
control unit is configured so that all of the acquired measurement information image E1, the
inspection target image E2, and the voice information E3 are stored in the storage unit, but the
present invention is not limited thereto. That is, the control unit may be configured to store in
the storage unit only for a predetermined period before and after the time point when the
inspection pass/fail determination result R is acquired among the acquired measurement
information image E1, inspection target image E2, and voice information E3.

[0165] Further, in the first to fourth embodiments, an example is shown in which the
control unit of the operator-side unit performs Steps S1 to S5, but the present invention is not
limited thereto. That is, Step S4 may be performed by the control unit 28 of the operator-side
unit, or Step S5 may be performed by the control unit (control unit of the control room) of the
server device, or Steps S1 to S5 may be performed in an information terminal separate from
the operator-side unit, wherein the information terminal installs application programs for
executing Steps S1 to S5.

[0166] Further, in the first to sixth embodiments 1 to 6, an example is shown in which
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the server device is provided in the control room, but the present invention is not limited
thereto. That is, the server device may be provided at a location other than the control room.
For example, the server device may be provided in the facility, etc., of an aircraft maintenance
company.

[0167] Further, in the first to sixth embodiments, an example is shown in which the
inspection pass/fail determination result is obtained based on the input operation by the
determination operation unit, but the present invention is not limited thereto. For example, the
control unit may be configured to perform the inspection pass/fail determination by the
image-recognition determination or the like, and the inspection pass/fail determination result
may be acquired based on the measurement information image.

[0168] Further, in the first to sixth embodiments, an example is shown in which the
imaging unit is arranged at the (front) position facing the measurement instrument-side
display unit, but the present invention is not limited thereto. For example, by combining the
imaging unit with optical components (lens, mirrors, etc.), the measurement instrument-side
display unit may be imaged in a state in which the imaging unit is arranged at a position other
than the position facing the measurement instrument-side display unit. That is, it is sufficient
to configure the imaging unit so that the measurement instrument-side display unit can be
imaged according to the position (status) where the imaging unit can be arranged.

[0169] Further, in the first and second embodiments, an example is shown in which the
determination operation unit is provided separately from the controller box in which the
control unit is provided, but the present invention is not limited thereto. That is, the
determination operation unit may be formed integrally with the controller box in which the
control unit is provided.

[0170] Further, the first to sixth embodiments and the above-described modifications

may be appropriately combined. For example, in the second to fourth embodiments, an
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example is shown in which the mobile information terminal is provided with the touch panel
function and the determination operation unit and the operator-side display unit are integrated,
but the present invention is not limited thereto. That is, like the separately configured
operator-side display unit and determination operation unit of the first embodiment, the
operator-side display unit may be provided on the mobile information terminal, and the
determination operation unit may be provided separately from the mobile information
terminal. Further, in the first embodiment, an example is shown in which the information ES
on the aircraft inspection is stored in advance in the server device or after the inspection, and
in the second embodiment, an example is shown in which the information E5 on the aircraft
inspection is input in the mobile information terminal, but in the first, third, and fourth
embodiments, the information E5 on the aircraft inspection may be input to the aircraft
support device, or in the second to fourth embodiments, the information E5 on the aircraft
inspection may be stored in advance in the server device or stored after the inspection.

[0171] Further, in the fifth and sixth embodiments, an example is shown in which it is
provided with the storage unit for storing the measurement information image, the storage
operation unit (storage operation panel) for receiving the operation for storing the
measurement information image, and the control unit for performing the control for storing
the measurement information image in the storage unit based on the operation received by the
storage operation unit are provided, but the present invention is not limited thereto. For
example, the operation for storing the measurement information image may be received by
the input to the mobile information terminal. Alternatively, the measurement information
image may be stored, for example, at predetermined intervals without providing the storage
operation unit for receiving the operation for storage. It may be configured to start the storage
of the measurement information image at a timing when the measurement instrument

generates a measuring sound wave or the like.
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[0172] Further, in the fifth embodiment, an example is shown in which the storage
operation unit is configured to be carried or held by the inspection operator, but the present
invention is not limited thereto. For example, it may be arranged on a scaffold or the like near
the point where the inspection operator works. It may also be integrally attached to the HMD.
[0173] Further, in the sixth embodiment, an example is shown in which the storage
operation unit (storage operation panel) is provided on the measurement probe to be held by
the inspection operator and connected to the measurement instrument to detect the
measurement information, but the present invention is not limited thereto. For example, it
may be attached to the touch panel in the aircraft inspection support device according to the
second to fourth embodiments.

[0174] Further, in the fifth and sixth embodiments, an example is shown in which the
storage operation unit (storage operation panel) is arranged apart from the control unit, and
the control unit is configured to perform control for acquiring the signal for operations for
storing the measurement information image received by the storage operation unit by the
radio communication, but the present invention is not limited thereto. For example, the
storage operation unit and the control unit may be connected by wire.

[0175] Further, in the fifth and sixth embodiments, an example is shown in which the
control unit is configured to perform control for acquiring the inspection pass/fail
determination result on the inspection target based on the measurement result of the
measurement instrument-side display unit by the inspection operator, associating the
measurement information image stored in the storage unit with the inspection pass/fail
determination result based on the operation received by the storage operation unit (storage
operation panel), and storing the inspection pass/fail determination result in the storage unit,
but the present invention is not limited thereto. For example, it may be configured to perform

control for automatically acquiring the inspection pass/fail determination result by image

63



recognition, associate the measurement information image stored in the storage unit with the
inspection pass/fail determination result, and storing the inspection pass/fail determination
result in the storage unit. Further, the inspection pass/fail determination result may be
acquired based on the sound of the inspection operator acquired by the voice acquisition unit.
[0176] Further, in the fifth and sixth embodiments, an example is shown in which the
control unit is configured to associate the measurement information image stored based on the
operation on the storage operation unit (storage operation panel) with the discrimination
information that makes the stored measurement information image identifiable and store the
discrimination information in the storage unit, but the present invention is not limited thereto.
For example, the discrimination information may be stored based on an operation to the
storage operation unit. The audio acquired by the voice acquisition unit may be stored as the
discrimination information in association with the measurement information image.

[0177] Further, in the fifth and sixth embodiment, an example is shown in which it is
further provided with the imaging unit 22 (second imaging unit) provided on the inspection
operator side for capturing the inspection target, the storage operation unit (storage operation
panel) for simultaneously receiving the operation for storing the inspection target image
captured by the imaging unit 22 and the operation for storing the measurement information
image, the storage unit for storing the measurement information image and the inspection
target image, and the control unit for storing the measurement information image and the
inspection target image in the storage unit based on the operation received by the storage
operation unit, but the present invention is not limited thereto. For example, it may be
configured to store only the measurement information image based on the operation received
by the storage operation unit. Further, it may be configured to store only the inspection target
image.

[0178] Further, in the fifth and sixth embodiment, an example is shown in which the
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control unit is configured to acquire the inspection pass/fail determination result related to the
inspection target based on the measurement result of the measurement instrument-side display
unit by the inspection operator, associate the measurement information image and the
inspection target image stored in the storage unit with the inspection pass/fail determination
result based on the operation received by the storage operation unit (storage operation panel),
and perform the control for storing the inspection pass/fail determination result in the storage
unit, but the present invention is not limited thereto. For example, it may be configured such
that without storing the inspection target image, only the measurement information image and
the inspection pass/fail determination result are stored in association with each other. Further,
it may be configured such that without storing the measurement information image, only the
inspection target image and the inspection pass/fail determination result are stored in
association with each other.

[0179] Further, in the fifth and sixth embodiment, an example is shown in which the
measurement information image and the inspection target image are stored simultaneously
based on the operation to the storage operation unit (storage operation panel), but the present
invention is not limited to this. For example, it may be configured such that the storage
operation unit is provided with a plurality of recording buttons, and the operation of storing
the measurement information image and the operation of storing the inspection target image
are separately received. Further, it may be configured such that even in the case of performing
the operation to one recording button, the operation for storing the measurement information
image and the operation for storing the inspection target image may be separately received by
a method of pressing the recording button (e.g., by pressing long or by pressing twice
consecutively).

[0180] Further, in the fifth and sixth embodiments, an example is shown in which

control unit is configured to associate the measurement information image and the inspection
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target image stored based on the operation to the storage operation unit (storage operation
panel) with the discrimination information that makes the stored measurement information
image and inspection target image distinguishable, and perform the control for storing the
discrimination information in the storage unit, but the present invention is not limited thereto.
For example, it may be configured such that the feature amount is acquired from at least one
of the measurement information image and the inspection target image, and the discrimination
information corresponding to the acquired feature amount is stored in association with the
acquired feature amount based on the acquired feature amount.

[0181] Further, in the fifth and sixth embodiment, an example is shown in which both
the inspection pass/fail determination result and the tag information are acquired and stored in
association with the measurement information image and the inspection target image stored in
the storage unit, but the present invention is not limited thereto. For example, it may be
configured such that without acquiring the inspection pass/fail determination result, only the
tag information is stored in association with at least one of measurement information image
and the inspection target image stored in the storage unit.

[0182] Further, in the fifth and sixth embodiments, an example is shown in which the
tag information includes the marker information for discriminating a star mark or the like, and
the character information, such as, e.g., comments, but the present invention is not limited
thereto. For example, only the marker information for discriminating a star mark or the like
may be used. Alternatively, only the character information, such as, e.g., comments, may be
used.

[0183] Further, in the fifth and sixth embodiment, an example is shown in which the
inspection operator P performs the input operation for acquiring the inspection pass/fail
determination result and the input operation for acquiring the tag information while visually

recognizing the measurement information image and the inspection target image displayed on
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the touch panel, the present invention is not limited thereto. For example, it may be
configured such that an operator different from the inspection operator performs the input
operation for acquiring the inspection pass/fail determination result and the input operation
for acquiring the tag information while viewing the measurement information image and the
inspection target image displayed on the display device different from the mobile information
terminal (touch panel).

(Reference Example)

[0184] The present invention can be applied to an inspection support device other than
an aircraft inspection support device. That is, the inspection support device 1000 according to
the example shown in FIG. 20 is provided with an imaging unit 1001 having a measurement
instrument-side display unit for displaying measurement information on an inspection target
different from components of an aircraft, and an operator-side display unit 1002 for visually
displaying a measurement information image for the inspection operator who is performing
the inspection near the inspection target.

Description of Symbols

[0185]

11, 811: Imaging unit (first imaging unit)

14: Measurement instrument mounting member

21, 720: HMD (operator-side display unit)

2la: HMD mounting member (second imaging unit mounting member)
22: Imaging unit (second imaging unit)

23: Storage unit

24, 1124: Communication unit (transmission unit)

25: Operation unit (determination operation unit)

26, 243: Voice acquisition unit
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28,228, 728, 728a, 1128: Control unit

100, 200, 300, 400, 500, 1100, 1200: Aircraft inspection support device
110: Measurement instrument

111: Measurement instrument-side display unit

112: Measurement probe

121: Server device

240, 340, 440, 740, 1140: Mobile information terminal (operator-side display unit, arm
portion mounting-side display unit)

241, 741: Touch panel

441: Holding unit

521: Projector (operator-side display unit)

1151, 1251: Storage operation panel (storage operation unit)
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CLAIMS

1. An aircraft inspection support device comprising:

a first imaging unit configured to capture a measurement information image
displayed on a measurement instrument-side display unit of a specific measurement
instrument associated with a model of an aircraft or an inspection target of an aircraft
component, the measurement instrument-side display unit being configured to display
measurement information on the inspection target; and

an operator-side display unit configured to display the measurement
information image so as to be visible to an inspection operator during performing an

inspection operation near the inspection target.

2. The aircraft inspection support device as recited in claim 1,
wherein the operator-side display unit is configured to be carried by or

mounted on the inspection operator.

3. The aircraft inspection support device as recited in claim 1 or 2, further
comprising:

a storage unit configured to store the measurement information image; and

a control unit configured to perform control for acquiring an inspection
pass/fail determination result related to the inspection target based on a measurement
result of the measurement instrument-side display unit by the inspection operator,

associating the measurement information image and the inspection pass/fail
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determination result, and storing the measurement information image and the inspection

pass/fail determination result in the storage unit.

4. The aircraft inspection support device as recited in claim 3,

wherein the control unit is configured to perform control for associating the
measurement information image and the inspection pass/fail determination result at a
time of acquiring the inspection pass/fail determination result and storing the
measurement information image and the inspection pass/fail determination result in the

storage unit.

5. The aircraft inspection support device as recited in claim 4, further
comprising:

a determination operation unit configured to receive an input operation by the
inspection operator as the inspection pass/fail determination result,

wherein the control unit is configured to perform control for associating the
measurement information image and the inspection pass/fail determination result at a
time of receiving the input operation to the determination operation unit and storing the
measurement information image and the inspection pass/fail determination result in the

storage unit.

6. The aircraft inspection support device as recited in claim 5,
wherein the determination operation unit is configured to receive, in addition to
the inspection pass/fail determination result, the input operation by the inspection

operator as information on an aircraft inspection, and
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wherein the control unit is configured to perform control for storing the
information on the aircraft inspection acquired from the determination operation unit in

the storage unit.

7. The aircraft inspection support device as recited in any one of claims 3
to 6, further comprising:

a second imaging unit configured to image the inspection target, the second
imaging unit being provided on a side of the inspection operator,

wherein the control unit is configured to perform control for associating an
inspection target image that is an image captured by the second imaging unit, the
measurement information image, and the inspection pass/fail determination result and
storing the inspection target image, the measurement information image, and the

inspection pass/fail determination result in the storage unit.

8. The aircraft inspection support device as recited in claim 7, further
comprising:
a second imaging unit mounting member configured to mount the second

imaging unit on a head of the inspection operator.

9. The aircraft inspection support device as recited in any one of claims 3
to 8, further comprising:

a voice acquisition unit configured to capture audio,

wherein the control unit is configured to perform control for associating

associate voice information acquired by the voice acquisition unit, the measurement
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information image, and the inspection pass/fail determination result and storing the
voice information, the measurement information image, and the inspection pass/fail

determination result in the storage unit.

10. The aircraft inspection support device as recited in any one of claims 3
to 9,

wherein the control unit is configured to perform control for storing the image
captured by the measurement instrument-side display unit for displaying the
measurement information composed of an analog signal in the storage unit as the

measurement information image composed of a digital signal.

11. The aircraft inspection support device as recited in any one of claims 3
to 10, further comprising:

a communication unit configured to transmit/receive at least one of information
in which the measurement information image and the inspection pass/fail determination

result are associated and information on an aircraft inspection to/from the server device.

12. The aircraft inspection support device as recited in any one of claims 1
to 11,

wherein the operator-side display unit is configured as a head-mounted display
for displaying an image of the inspection target and the measurement information image,
the head-mounted display being configured to be mounted on a head of the inspection

operator.
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13. The aircraft inspection support device as recited in any one of claims 1
to 11,

wherein the operator-side display unit is configured as an arm-mounted display
unit for displaying the measurement information image, the operator-side display unit

being configured to be mounted on an arm of the inspection operator.

14. The aircraft inspection support device as recited in any one of claims 1
to 11,

wherein the operator-side display unit is attached to a measurement probe, the
measurement probe being configured to be held by the inspection operator and

connected to the measurement instrument to detect the measurement information.

15. The aircraft inspection support device as recited in any one of claims 1
to 11,
wherein the operator-side display unit includes a holding unit for holding an

arrangement position with respect to the inspection target.

16. The aircraft inspection support device as recited in any one of claims
12 to 15, except when dependent on any one of claims 3 to 11, further comprising:

a storage unit configured to store the measurement information image;

a control unit configured to perform control for acquiring the inspection
pass/fail determination result related to the inspection target, associating the

measurement information image and the inspection pass/fail determination result, and

73



10

15

20

MCSLLP

storing the measurement information image and the inspection pass/fail determination
result in the storage unit; and

a touch panel configured to receive the inspection pass/fail determination result
as an input operation by the inspection operator and serve as the operator-side display

unit.

17. The aircraft inspection support device as recited in any one of claims 1
to 16, further comprising:
a measurement instrument mounting member configured to mount the

measurement instrument on the inspection operator.

18. The aircraft inspection support device as recited in claim 1 or 2, further
comprising:

a storage unit configured to store the measurement information image;

a storage operation unit configured to receive an operation for storing the
measurement information image; and

a control unit configured to perform control for storing the measurement
information image in the storage unit based on an operation received by the storage

operation unit.

19. The aircraft inspection support device as recited in claim 18,
wherein the storage operation unit is configured to be carried or held by the

inspection operator.
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20. The aircraft inspection support device as recited in claim 18,
wherein the storage operation unit is attached to a measurement probe, the
measurement probe being configured to be held by the inspection operator and

connected to the measurement instrument to detect the measurement information.

21. The aircraft inspection support device as recited in any one of claims
18 to 20,

wherein the storage operation unit is arranged so as to be spaced apart from the
control unit, and

wherein the control unit is configured to perform control for acquiring a signal
for an operation for storing the measurement information image received by the storage

operation unit by radio communication.

22. The aircraft inspection support device as recited in any one of claims
18 to 21,

wherein the control unit is configured to perform control for acquiring an
inspection pass/fail determination result related the inspection target based on the
measurement result of the measurement instrument-side display unit by the inspection
operator, associating the measurement information image stored in the storage unit and
the inspection pass/fail determination result based on the operation received by the
storage operation unit, and storing the inspection pass/fail determination result in the

storage unit.
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23. The aircraft inspection support device as recited in any one of claims
18 to 22,

wherein the control unit is configured to associate the measurement
information image stored based on an operation to the storage operation unit and
discrimination information that makes the stored measurement information image

identifiable and store the discrimination information in the storage unit.

24, The aircraft inspection support device as recited in any one of claims
18 to 23, further comprising:

a second imaging unit configured to image the inspection target, the second
imaging unit being configured to be provided on a side of the inspection operator;

wherein the storage operation unit is configured to simultaneously or
individually receive an operation for storing the inspection target image captured by the
second imaging unit and an operation for storing the measurement information image,

wherein the storage unit is configured to store the measurement information
image and the inspection target image, and

wherein the control unit is configured to perform control for storing the
measurement information image and the inspection target image in the storage unit

based on an operation received by the storage operation unit.

25. The aircraft inspection support device as recited in claim 24,
wherein the control unit is configured to perform control for acquiring the
inspection pass/fail determination result related to the inspection target based on the

measurement result of the measurement instrument-side display unit by the inspection
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operator, associating at least one of the measurement information image and the
inspection target image stored in the storage based on the operation received by the
storage operation unit with the inspection pass/fail determination result, and storing the

the inspection pass/fail determination result in the storage unit.

26. The aircraft inspection support device as recited in claim 24 or 25,

wherein the control unit is configured to perform control for associating at least
one of the measurement information image and the inspection target image stored based
on the operation to the storage operation unit with discrimination information that
makes at least one of the measurement information image and the inspection target

image stored identifiable and storing the discrimination information in the storage unit.

27. An aircraft inspection support method comprising:

capturing a measurement information image displayed on a measurement
instrument-side display unit of a specific measurement instrument associated with a
model of an aircraft or an inspection target of an aircraft component, the measurement
instrument-side display unit being configured to display measurement information on
the inspection target; and

displaying the measurement information image by an operation-side display
unit so as to be visible to an inspection operator who is performing an inspection

operation near the inspection target.

28. The aircraft inspection support method as recited in claim 27, further

comprising:
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acquiring an inspection pass/fail determination result related to the inspection
target based on a measurement result of the measurement instrument-side display unit
by the inspection operator;

associating the measurement information image and the inspection pass/fail
determination result; and

storing the measurement information image and the inspection pass/fail

determination result associated with each other.

29. The aircraft inspection support method as recited in claim 28, further
comprising:

transmitting information on the measurement information image and the
inspection pass/fail determination result associated with each other from the aircraft
inspection support device to the server device; and

associating the information on an aircraft inspection which has been previously
stored in the server device or which are to be stored in the server device after the
inspection and the measurement information image and the inspection pass/fail

determination result information associated with each other.

30. The aircraft inspection support method as recited in claim 27, further
comprising:

receiving an operation for storing the measurement information image by a
storage operation unit; and

storing the measurement information image based on an operation received by

the storage operation unit.
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