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WORK INSTRUCTION SYSTEM AND
IMAGE PROCESSING APPARATUS

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a work instruction
system and an image processing apparatus.

[0003] 2. Description of the Related Art

[0004] There are methods for managing operations per-
formed by workers in a process of manufacturing a device.
[0005] Further, there are methods in management of
operations. A worker wears a headset first, then when the
worker operates a button of PHS included in the headset,
instructions are issued to the worker through voice sound by
audio guidance or display on a display screen of a work
instruction terminal (Patent Document 1, for example).
[0006] However, in these methods, workers or the like
(hereafter simply referred to as a “worker”) that perform a
work process such as installing parts in a product in a factory
or the like are required to determine and report on their own
the work process that is currently performed by the workers.
[0007] Accordingly, if the work process performed by the
worker is erroneous or the worker fails to perform an
operation to report the work process, for example, reference
materials such as work instructions prepared for a work
process to be performed may not be output.

RELATED ART DOCUMENTS

[0008] [Patent Document 1] Japanese Laid-Open Patent
Application No. 2002-328716

SUMMARY OF THE INVENTION

[0009] It is an object of at least one embodiment of the
present invention to provide a work instruction system
capable of outputting reference materials such as work
instructions for a work process to be performed.

[0010] In an embodiment, a system for outputting a work
instruction is provided, in which an image processing device
that takes a picture of a photographic subject is connected to
an output device.

[0011] The system includes an imaging unit that generates
image data showing the picture of the photographic subject;
an obtaining unit that obtains determination data used for
determination of whether a work process performed on the
photographic subject is completed; an input unit that inputs
reference material data indicating reference materials used
for reference in the work process; a determination unit that
determines whether the work process performed on the
photographic subject is completed, the determination being
made depending on whether the photographic subject in the
image data is in a state indicated by the determination data;
and an output unit that outputs, to the output device, refer-
ence material data for a work process specified in accor-
dance with the determination.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Other objects and further features of embodiments
will become apparent from the following detailed descrip-
tion when read in conjunction with the accompanying draw-
ings, in which:

[0013] FIG.1 is adiagram of an overall structure depicting
usage of a work instruction system according to an embodi-
ment;

Dec. 8, 2016

[0014] FIG. 2 is a block diagram depicting a hardware
configuration of an image processing device according to an
embodiment;

[0015] FIG. 3 is a flowchart depicting an overall process
by a work instruction system according to an embodiment;
[0016] FIG. 4 is a diagram depicting determination data
according to an embodiment;

[0017] FIG. 5 is a diagram depicting reference material
data according to an embodiment;

[0018] FIG. 6 is a diagram depicting a result of an overall
process by a work instruction system according to an
embodiment;

[0019] FIG. 7 is a diagram depicting work record data
generated by a work instruction system according to an
embodiment;

[0020] FIG. 8 is a diagram depicting an analysis using
working times according to an embodiment;

[0021] FIG. 9 is a diagram depicting a case where an
image processing device according to an embodiment deter-
mines a work process that uses a plurality of parts;

[0022] FIG. 10 is a diagram depicting a case where an
image processing device according to an embodiment deter-
mines characters or the like written on parts;

[0023] FIG. 11 is a functional block diagram depicting a
functional configuration of a work instruction system
according to an embodiment;

[0024] FIG. 12 is a flowchart depicting an overall process
by a work instruction system according to a second embodi-
ment;

[0025] FIG. 13 is a diagram depicting a data configuration
of reference material data according to the second embodi-
ment;

[0026] FIG. 14 is a flowchart depicting an overall process
by a work instruction system according to a third embodi-
ment;

[0027] FIG. 15 is a flowchart depicting an overall process
by a work instruction system according to a fourth embodi-
ment;

[0028] FIG. 16 is a flowchart depicting an overall process
by a work instruction system according to a sixth embodi-
ment; and

[0029] FIG. 17 is a diagram depicting display that empha-
sizes a work position by a work instruction system according
to the sixth embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0030] In the following, embodiments of the present
invention will be described with reference to the accompa-
nying drawings. In the Specification and the drawings,
constituent elements having substantively the same func-
tional configuration are given the same reference numeral
and a repetitive description will be omitted.

First Embodiment

Overall Structure

[0031] First, usage of a work instruction system according
to the first embodiment is described and an overall structure
of the work instruction system is described.

[0032] FIG. 1 is a diagram of the overall structure depict-
ing the usage of the work instruction system according to the
first embodiment. Specifically, FIG. 1 shows a case where a
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worker WK performs a work process to install parts on a
workbench DS in a factory, for example. In the following
example, as depicted in the drawings, the worker WK
performs the work process to install parts in a product PD
upon manufacturing the product PD. In this example of the
work process, the worker WK is supposed to install, in the
product PD, a first part P1, a second part P2, and a third part
P3, all of which are put in a case CS placed on the
workbench DS or placed in proximity to the workbench DS.
In addition, examples of the parts include electronic parts for
an electronic circuit board or the like, mechanism parts such
as screws, washers, springs, or spacers, and labels.

[0033] A work instruction system 1 includes a camera 10
which is an example of an image processing device, and a
monitor 11 which is an example of an output device. Further,
the camera 10 and the monitor 11 are connected via a
High-Definition Multimedia Interface (HDMI) (registered
trademark) cable or the like and the monitor 11 displays an
image, for example, based on an output from the camera 10.
[0034] The camera 10 is mounted to be able to take a
picture of a work space on the workbench DS. Specifically,
the camera 10 is set at an angle such that an optical axis of
the camera 10 is perpendicular to a surface of the workbench
DS as depicted in FIG. 1. This is an example where the
camera 10 is located in a position such that the camera 10
can look down to be able to take a picture of a work process
performed by the worker WK. In other words, the camera 10
is positioned such that the camera 10 can take a picture of
a work space WS where the worker WK performs a work
process on the product PD.

[0035] Further, the monitor 11 is disposed above the
workbench DS or the like as shown in FIG. 1 and the worker
WK can see reference materials displayed on the monitor 11.
[0036] Inaddition, an input device such as a keyboard and
a mouse may be connected to the camera 10 via a Universal
Serial Bus (USB) cable, for example, as shown in FIG. 1. In
other words, the worker WK may operate the work instruc-
tion system 1 using the input device.

[0037] Further, a Local Area Network (LAN) cable or the
like may be connected to the camera 10 and the camera 10
may be connected to a network. In other words, the camera
10 may be connected to an information processing device
such as a server via the network and the camera 10 may
transmit and receive data to and from the server via the
network.

[0038] Inaddition, the camera 10 may be connected to the
network via a wireless LAN or the like.

Hardware Configuration

[0039] FIG. 2 is a block diagram depicting a hardware
configuration of an image processing device according to the
embodiment. As shown in FIG. 2, the camera 10 includes a
Central Processing Unit (CPU) 10H1, a Random Access
Memory (RAM) 10H2, a Read Only Memory (ROM) 10H3,
an input interface (I/F) 10H4, an output I/F 10HS5, an
external I/F 10H6, a communication I/F 10H7, and an
imaging device 10H8. These hardware units included in the
camera 10 are connected via a bus B.

[0040] The CPU 10H1 includes an arithmetic unit that
performs an arithmetical operation and data processing
related to various types of processing performed by the
camera 10 and includes a control device that controls
hardware units included in the camera 10. In addition, the
CPU 10H1 may be a Field-Programmable Gate Array
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(FPGA) or an Application Specific Integrated Circuit
(ASIC). Further, the CPU 10H1 may include a plurality of
arithmetic units and control devices.

[0041] The RAM 10H2 includes what is called a memory
that stores a program and data. The RAM 10H2 is an
example of a main storage. In contrast, the ROM 10H3
includes a non-volatile memory (storage device) that can
store a program and data even if a power supply is switched
off. In addition, the camera 10 may further include an
auxiliary storage such as a hard disk.

[0042] The input I/F 10H4 includes a connector and a
processing Integrated Circuit (IC), for example. An input
device such as a keyboard or a mouse is connected to the
input I/F 10H4 via a cable, for example.

[0043] The output I/F 10H5 includes a connector and a
processing IC, for example. An output device such as the
monitor 11 is connected to the output I/F 10HS5 via a cable,
for example. In addition, the camera 10 may include an input
device, an output device, or an input/output device.

[0044] The external I/F 10H6 includes a connector or the
like for connecting an external device such as a recording
medium. Examples of the recording medium include a USB
memory, an SD (registered trademark) memory card, a CD,
and a DVD.

[0045] The communication I/F 10H7 includes an interface
such as a connector or an antenna that performs data
communication with an information processing device or the
like via a network.

[0046] The imaging device 10H8 includes an optical sys-
tem and an image processing IC for taking a picture and
generating image data, for example. Specifically, the optical
system includes an optical sensor, a lens, a filter, and the like.
The imaging device 10H8 may be a stereo camera having a
plurality of optical systems.

[0047] In addition, the work instruction system 1 may
further include one information processing device or more.
In other words, the camera 10 may be a network camera and
the camera 10 may transmit image data to the information
processing device connected via a network, and the infor-
mation processing device may perform all or part of various
types of processing. In addition, the image processing device
may be configured with a plurality of devices and all or part
of processing may be performed in a redundant, parallel, or
dispersed manner.

Overall Process

[0048] FIG. 3 is a flowchart depicting an overall process
performed by the work instruction system 1 according to the
embodiment. In FIG. 3, the work instruction system 1
performs the overall process in which a worker WK per-
forms a first work process and a second work process that
follows the first work process. In addition, step S01 and step
S02 are processes related to preparation in the overall
process. Step S01 and step S02 are performed before the
worker WK performs the work processes. Processes from
step S03 are performed while the worker WK performs the
work processes.

Obtaining Determination Data (Step S01)

[0049] The camera 10 obtains determination data. The
determination data indicates a color, a type, a shape of a
product or a part, the number of products or parts to be
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installed in work processes, positions at which the parts are
installed, or a combination thereof.

[0050] FIG. 4 is a diagram depicting determination data
according to the embodiment. For example, in work pro-
cesses, three parts including a first screw PB1, a second
screw PB2, and a third screw PB3 are installed on a metal
plate PA. In this example, the worker WK installs the three
parts including the first screw PB1, the second screw PB2,
and the third screw PB3 on corresponding positions shown
in FIG. 4. In the work processes, the camera 10 determines
whether each of the screws that are used has a color, a type,
and a shape specified in the work instructions.

[0051] For example, when the color is determined, the
determination data includes a color name, RGB values, or
the like that indicates the color of the screw specified in the
work instructions. Further, when the type or the shape is
determined, the determination data includes an image, three-
dimensional data, or the like that indicates the screw in the
work instructions. Further, when the number of parts to be
installed is determined, the determination data includes the
number of screws, namely, data indicating a value of “3.”
Further, when the position of installation is determined, the
determination data includes an image of the part installed
according to the work instructions, coordinate data, or the
like that indicates a position at which a corresponding screw
is to be installed.

[0052] Further, if a part to be determined is a label, the
determination data includes a color of a label, a shape of the
label, characters, numbers, a figure, a symbol, or an image
written on the label, or text or an image that indicates a
combination thereof.

Input of Reference Material Data (Step S02)

[0053] Returning to FIG. 3, reference material data is
input into the camera 10. The reference material data
includes work instructions of each work process, namely,
work content of each work process, an image that shows a
product or a part to be used in each work process, an image
that shows a state where the part is installed on the product,
work order by which each work process is performed, or a
combination thereof. Further, the reference material data
includes data to be output to the monitor 11 in a later stage
of the process.

[0054] FIG. 5 is a diagram depicting reference material
data according to the embodiment. In the following
example, the first work process is to take out the second part
P2. In this example, the reference material data includes
work instructions related to the work process to take out the
second part P2. Specifically, as depicted in FIG. 5, the work
instructions indicate information such as work content with
characters “Take out second part P2,” or an image showing
a location where the second part P2 is placed and an outer
shape of the second part P2.

[0055] InFIG. 5, the work content is displayed with work
content data D1 that indicates characters and a symbol.
Further, in FIG. 5, the location where the second part P2 is
placed is displayed with image data D2 that indicates a case
CS. Further, in FIG. 5, the outer shape of the second part P2
is displayed with image data D3 that indicates the second
part P2.

[0056] In addition, the reference material data may be
different depending on content of each work process.
Accordingly, the reference material data is not limited to the
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configuration shown in FIG. 5. For example, a movie, voice
sound, a design drawing, or the like may further be used.

Output of Reference Material Data for First Work
Process (Step S03)

[0057] Returning to FIG. 3, the camera 10 outputs, to the
monitor 11, reference material data that indicates the first
work process from the reference material data input in step
S02. Next, the monitor 11 displays work instructions or the
like based on the output reference material data.

Taking Picture of Photographic Subject in First
Work Process (Step S04)

[0058] The camera 10 takes a picture of a photographic
subject on the work space WS (FIG. 1) and generates image
data.

Determination Based on Determination Data (Step
S05)

[0059] The camera 10 performs determination based on
determination data. Specifically, the determination is real-
ized through image processing such as pattern matching. For
example, in the first work process for taking out the second
part P2, the camera 10 determines whether a part held by the
worker WK matches a part indicated by the determination
data through the pattern matching. In this example, the
determination data includes an image that indicates the
second part P2.

[0060] Specifically, the camera 10 compares image data
obtained by taking a picture of the part held by the worker
WK with the determination data, and determines that the
part that has been taken out is the second part P2 if a degree
of similarity is a threshold value or more. In other words, in
this case, if the second part P2 is taken out by the worker
WK, the camera 10 determines that the first work process is
completed.

Determination of Whether First Work Process is
Completed (Step S06)

[0061] The camera 10 determines whether the first work
process is completed. Specifically, if the second part P2 is
taken out in the first work process, the camera 10 determines
that the first work process is completed in step S05. In this
case, the camera 10 determines that the first work process is
completed (YES in step S06), and the process of the camera
10 proceeds to step SO07.

[0062] In contrast, if the first part P1, for example, which
is different from the second part P2 is taken out in the first
work process, the camera 10 determines that the first work
process is not completed in step S05. In this case, the camera
10 determines that the first work process is not completed
(NO in step S06), and the process of the camera 10 proceeds
to step S09. In addition, in step S06, if completion is not
determined for a certain period of time, the camera 10 may
determine that the first work process is not completed (NO
in step S06).

[0063] When some work process is performed in the first
work process, the camera 10 generates work record data as
in steps S07 to S09, for example. Specifically, if the second
part P2 is taken out in the first work process, the performed
work process is specified by the work instructions, namely,
a correct work process (hereafter “correct work process™). In
contrast, if the first part P1, for example, which is different
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from the second part P2 is taken out in the first work process,
the performed work process is different from what is speci-
fied by the work instructions, namely, an erroneous work
process such as a careless mistake (hereafter “erroneous
work process”).

[0064] In step SO5, the camera 10 determines whether a
correct work process is performed or an erroneous work
process is performed. Then, if the correct work process is
performed (YES in step S06), the process of the camera 10
proceeds to step S07 and step SO08. In contrast, if the
erroneous work process is performed, (NO in step S06), the
process of the camera 10 proceeds to step S09.

Storing Working Time of First Work Process (Step
S07)

[0065] The camera 10 stores a working time of the first
work process. Specifically, the working time of the first work
process indicates a period from a time when the reference
materials for the first work process are output (step S03) to
a time when it is determined that the first work process is
completed (step S05), for example. In other words, the
camera 10 measures, with a counter or a timer, a time from
step S03 to step S05 and stores the measured time as a
working time of the first work process.

[0066] Each working time is used to analyze a work
process in time study (JIS Z 8141:2001), for example.
Specifically, stored working times are averaged, for
example, to calculate a standard time of each work process.
[0067] Further, each working time may be used for display
of a countdown from the standard time or bar display that
indicates elapsed time in which the standard time is repre-
sented as 100%. When each working time is used in this
manner, it is possible to perform progress management of
the worker WK or to determine a pace of the work process.

Storing Image Data (Step S08)

[0068] The camera 10 stores image data. In other words,
the camera 10 stores a result of a performed work process as
an image. In accordance with this, the camera 10 can store
an important work process or the like as an image.

Storing Log Indicating that First Work Process is
Erroneous (Step S09)

[0069] The camera 10 stores a log that indicates that the
first work process is erroneous. For example, image data or
the like to indicate a part erroneously taken out is stored as
a log in order to indicate how the work process went wrong.
In accordance with this, it is possible to store data to analyze
parts or work processes that are likely to result in an error.

Output of Reference Material Data for Second
Work Process (Step S10)

[0070] The camera 10 outputs, to the monitor 11, reference
material data that indicates the second work process that
follows the first work process.

[0071] In addition, the overall process is not limited to the
process depicted in FIG. 3. For example, step S01 and step
S03 may be performed in reverse order or may be performed
in parallel. Further, the overall process may deal with
another work process other than the first work process and
the second work process and may deal with three work
processes or more.
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Process Result

[0072] FIG. 6 is a diagram depicting a result of an overall
process by a work instruction system according to the
embodiment. First, before a work process starts, the camera
10 obtains determination data (step S01 in FIG. 3) and inputs
reference material data (step S02 in FIG. 3).

[0073] When the work process starts, the camera 10 out-
puts first work process reference material data DD1 to the
monitor 11 as in FIG. 6-(A), for example (step S03 in FIG.
3). The first work process reference material data DD1
includes an image and the like that indicate work content and
the second part P2 as depicted in FIG. 6-(A). In particular,
when the image that indicates the second part P2 is displayed
on the monitor 11, even if there is another part that has an
outer shape that resembles the outer shape of the second part
P2, the worker WK is likely to confirm the second part P2
visually. Accordingly, the camera 10 can reduce a possibility
that the worker WK will take out the other part different
from the second part P2 by mistake. In other words, when a
part to be used in each work process is displayed, the worker
WK can see the part to be used in the work process.
Accordingly, even if there is a similar part, it is possible to
reduce an event where the worker WK uses the similar part
by mistake in the work process. Further, even if the worker
WK is less experienced, the worker WK can reduce an error
of selection of a part to be used in the work process.

[0074] Further, the first work process reference material
data DD1 may include an image that indicates a completed
work state where the second part P2 is installed, for
example. In other words, the first work process reference
material data DD1 may include an assembly drawing where
the second part P2 is installed.

[0075] Accordingly, when the first work process reference
material data DD1 is displayed as in FIG. 6-(A), the worker
WK can see the monitor 11 and confirm that the first work
process is to take out the second part P2 from the case CS.
In accordance with this, the worker WK performs the work
process to take out the second part P2 from the case CS.
Meanwhile, the camera 10 takes an image of how the work
process is performed (step S04 in FIG. 3). In addition,
obtained image data may be displayed as a current image
Img as depicted in FIG. 6-(A), for example. Further, the
current image Img is preferably displayed in real time.

[0076] Then the camera 10 determines whether the
obtained image data includes a part indicated by the deter-
mination data as in FIG. 6-(B) (step S05 in FIG. 3). In this
example, the determination data includes image data that
indicates the second part P2. If the obtained image data
includes the second part P2 as a photographic subject, the
camera 10 determines that the second part P2 is taken out
(YES in step S06 in FIG. 3).

[0077] If the second part P2 is taken out by the worker
WK, the first work process is completed, so that the camera
10 generates work record data (step S07 and step S08 in FIG.
3.

[0078] Next, the camera 10 outputs second work process
reference material data DD2 to the monitor 11 as in FIG.
6-(C), for example (step S10 in FIG. 3). When the second
work process reference material data DD2 is displayed, the
worker WK can see the monitor 11 and confirm that the
second work process is to attach the second part P2 taken out
in the first work process.
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[0079] As described above, the camera 10 can determine
whether each work process performed by the worker WK is
a correct work process or an erroneous work process based
on the determination data.

[0080] In addition, the camera 10 may output a determi-
nation result. For example, the camera 10 outputs, as the
determination result, an enclosure line Img1 to indicate the
determined second part P2 on the displayed current image
Img as depicted in FIG. 6-(A). When the enclosure line Img1
is displayed, the worker WK can confirm that the second part
P2 that has been taken out is determined by the camera 10,
and so a correct work process is performed. Further, when
the camera 10 determines the second part P2, the camera 10
may output a predetermined sound as a determination result.
When the predetermined sound is output, the worker WK
can confirm that the second part P2 that has been taken out
is determined by the camera 10, and so a correct work
process is performed.

[0081] Ifitis not determined that the first work process is
completed, the second work process reference material data
DD2 is not output to the monitor 11. Accordingly, if the
worker WK has performed an erroneous work process, the
worker WK can confirm that the performed work process is
an erroneous work process.

Work Record Data

[0082] FIG. 7 is a diagram depicting work record data
generated by the work instruction system 1 according to the
embodiment. As depicted in FIG. 7, the work record data
DW includes data about each work process. Specifically, a
“working time” is recorded for a corresponding “work
process” (step S07 in FIG. 3). In accordance with this, it is
possible to confirm the working time required in each work
process. For example, as depicted in FIG. 7, the working
time is measured as working time data DT that indicates the
working time for a corresponding “work process” and is
included in the work record data DW.

[0083] FIG. 8 is a diagram depicting an analysis using
working times according to the embodiment. An analysis
diagram DA depicted in FIG. 8 shows a result of the analysis
of each work process using a corresponding working time.
As depicted in FIG. 8, when the analysis diagram DA is
used, it is readily possible to make an analysis of work
processes such as determination of unevenness of working
times and determination of a work process among performed
work processes that most requires a working time (bottle-
neck process, for example). In addition, all or part of the
work record data DW may be transmitted to a server or the
like via a network, for example.

[0084] Further, as depicted in FIG. 7, the work record data
DW may include a “work item” that indicates work content,
a “date” and “time” that indicates date and time when each
work process is performed, a “person in charge” that indi-
cates the name of a worker WK that performed each work
process, and the like.

[0085] The structure and the form of the work record data
DW are not limited to those depicted in FIG. 7. For example,
each item may be included in separate data.

[0086] Further, as depicted in FIG. 7, the work record data
DW may include image data DImg (step S08 in FIG. 3). For
example, the work record data DW may include image data
on the current image Img depicted in FIG. 6-(A) as the
image data DImg. In accordance with this, the camera 10 can
store a result of each work process as an image.
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[0087] Further, the camera 10 may recognize characters,
numbers, a figure, a symbol, a bar code, or a two-dimen-
sional code included in a photographic subject, the shape of
a part, or a combination thereof and may include identifi-
cation data DSN for identifying the part in the work record
data DW. In addition, the identification data DSN may be
numbers, such as a serial number, a production number,
identification (ID), or the like that can identify each part. For
example, the camera 10 reads a bar code written on a product
or a part to be handled in a work process. Then the camera
10 performs bar code recognition to obtain a serial number
that corresponds to the read bar code, and generates the
identification data DSN that indicates the serial number.
Further, the camera 10 includes the generated identification
data DSN in the work record data DW.

[0088] The camera 10 may generate the identification data
DSN through Optical Character Recognition (OCR) or the
like.

[0089] When the identification data DSN is included in the
work record data DW, the work instruction system 1 records
a serial number or the like that indicates a part used in a work
process and can identify each part installed on a product. In
other words, traceability is realized by the camera 10
through recording the serial number or the like.

[0090] Further, in work processes, a plurality of parts may
be used. In this case, the camera 10 may determine whether
each part is installed, whether the parts are installed in order
specified in the work instructions, and whether the parts are
installed at corresponding positions specified in the work
instructions.

[0091] FIG. 9 is a diagram depicting a case where the
image processing device according to the embodiment deter-
mines a work process that uses a plurality of parts. For
example, it is assumed that in the work process, the second
part P2 is installed first and the first part P1 is installed next
on a product PD in this work order as depicted in FIG. 9.

[0092] For example, in the work process depicted in FIG.
9, whether the second part P2 and the first part P1 are both
installed is checked. Further, in the work process depicted in
FIG. 9, whether the work process has been performed in
work order by which the second part P2 is installed before
the first part P1 is checked. Further, in the work process
depicted in FIG. 9, whether the first part P1 is installed at a
position such that the first part P1 is overlaid on the second
part P2 is checked.

[0093] In step S05 depicted in FIG. 3, the camera 10 first
determines whether the second part P2 is installed and then
determines whether the first part P1 is installed, for example.
[0094] According to such determination, if the worker
WK has installed the first part P1 before the second part P2
by mistake, the camera 10 determines that an erroneous
work process is performed (NO in step S06 in FIG. 3). In
accordance with this, the camera 10 can check whether
installation is performed in order as specified in the work
instructions.

[0095] Further, according to such determination, if the
camera 10 cannot determine that both the first part P1 and
the second part P2 are included, the camera 10 determines
that an erroneous work process is performed (NO in step S06
in FIG. 3). In accordance with this, whether the second part
P2 and the first part P1 are both installed is checked.
Accordingly, it is possible to reduce what is called a careless
mistake where the worker WK forgets to install the second
part P2 by mistake, for example.
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[0096] Further, according to such determination, if the
camera 10 cannot determine that the first part P1 is posi-
tioned such that the first part P1 is overlaid on the second
part P2, the camera 10 determines that an erroneous work
process is performed (NO in step S06 in FIG. 3). In
accordance with this, whether the first part P1 is installed at
the position such that the first part P1 is overlaid on the
second part P2 is checked. Accordingly, it is possible to
reduce a careless mistake where the worker WK installs the
second part P2 at a position by mistake such that the second
part P2 is overlaid on the first part P1, for example.
[0097] In addition, the camera 10 may check a work
process to tighten a screw, for example. In this case, the
camera 10 determines positions at which screws are installed
and the number of installed screws, for example. If the
positions at which the screws are installed are checked, the
camera 10 can check whether the screws are installed at
positions specified in the work instructions and can reduce
a mistake where a screw is erroneously installed at an
inappropriate position. Further, if the number of screws is
checked, the camera 10 can check whether the screws are
installed as many as the number specified in the work
instructions. Accordingly, it is possible to reduce a mistake
where a screw is not tightened by mistake or an excessive
number of screws are erroneously installed. Further, other
types of work processes, parts, and products may be used.
[0098] Further, characters or the like written on parts may
be further determined.

[0099] FIG. 10 is a diagram depicting a case where the
image processing device according to the embodiment deter-
mines characters or the like written on parts. For example,
awork process uses the second part P2 and a similar part P21
different from the second part P2, the similar part P21
having the same outer shape as in the second part P2 or a
similar outer shape as depicted in FIG. 10. Further, as
depicted in FIG. 10, it is assumed that first characters CHA1
“AAAA” are written on the second part P2 while second
characters CHA2 “BBBB” different from the first characters
CHA1 are written on the similar part P21.

[0100] In this example, the camera 10 may determine the
outer shapes of the parts and further determine whether
characters written on the parts are first characters CHA1L. As
depicted in FIG. 10, if the second part P2 and the similar part
P21 are both used in the work process, the worker WK may
easily confuse these parts in particular and is likely to make
a mistake of taking out a wrong part in a work process of
taking out, for example. In contrast, if the camera 10
determines characters or the like written on parts, whether a
part to be used is the second part P2 or the similar part P21
is checked. In other words, if the camera 10 determines
characters or the like written on parts, it is possible to reduce
a mistake of using a wrong part even if there are similar parts
in particular.

Functional Configuration

[0101] FIG. 11 is a functional block diagram depicting the
functional configuration of the work instruction system 1
according to the embodiment. Specifically, the work instruc-
tion system 1 includes an imaging unit 1F1, an obtaining
unit 1F2, an input unit 1F3, a determination unit 1F4, an
output unit 1F5, and a recognition unit 1F6.

[0102] The imaging unit 1F1 takes a picture of the product
PD, parts such as the second part P2, and a peripheral
portion thereof as a photographic subject and generates
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image data DImg. The imaging unit 1F1 is implemented
with the imaging device 10H8 (FIG. 2), for example.
[0103] The obtaining unit 1F2 obtains determination data
D1J for a work process. In addition, the obtaining unit 1F2 is
implemented with the input I/F 10H4 (FIG. 2), the external
I/F 10H6 (FIG. 2), the communication I/'F 10H7 (FIG. 2), the
imaging device 10HS, or the like.

[0104] The input unit 1F3 inputs reference material data
such as the first work process reference material data DD1
and the second work process reference material data DD2 to
be used for a work process. In addition, the input unit 1F3
is implemented with the input I'F 10H4, the external I/F
10H6, the communication I/F 10H7, or the like.

[0105] The determination unit 1F4 determines whether a
photographic subject indicated by the image data DImg is in
a state or includes an object indicated by the determination
data DJ. In addition, the determination unit 1F4 is imple-
mented with the CPU 10H1 (FIG. 2) or the like.

[0106] The outputunit 1F5 outputs reference material data
for a work process specified by the determination by the
determination unit 1F4. In addition, the output unit 1F5 is
implemented by the output I/F 10HS (FIG. 2), the monitor
11 (FIG. 2), or the like.

[0107] Further, the work instruction system 1 may have a
functional configuration that further includes the recognition
unit 1F6 as depicted in FIG. 11. The recognition unit 1F6
recognizes characters, numbers, a figure, a symbol, a bar
code, or a two-dimensional code included in a photographic
subject, the shape of a part, or a combination thereof and
generates identification data DSN. In addition, the recogni-
tion unit 1F6 is implemented with the CPU 10H1 or the like.
[0108] Further, the work instruction system 1 may gener-
ate work record data DW that includes image data DImg,
working time data DT, and the like.

CONCLUSION

[0109] As described above, the work instruction system 1
according to the embodiment has the following features.

[0110] The imaging unit 1F1 is configured to generate
image data DImg that includes the second part P2 or the
like as a photographic subject.

[0111] The obtaining unit 1F2 is configured to obtain
determination data DJ in order for the camera 10 to
determine parts and the like.

[0112] The input unit 1F3 is configured to input refer-
ence material data.

[0113] The determination unit 1F4 is configured to
determine, through image processing such as pattern
matching, whether the photographic subject whose
picture is taken by the imaging unit 1F1 matches a part
indicated by the determination data DJ obtained by the
obtaining unit 1F2.

[0114] When the determination unit 1F4 performs the
determination, a work process to be performed is
specified as in step S06 depicted in FIG. 3, and the
output unit 1F5 is configured to output reference mate-
rial data for the specified work process.

[0115] The work instruction system 1 obtains the deter-
mination data DJ by the obtaining unit 1F2 in advance. In the
same manner, the work instruction system 1 inputs the
reference material data by the input unit 1F3 in advance.
Then, when a work process starts, the work instruction
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system 1 takes an image of a photographic subject such as
the second part P2 by the imaging unit 1F1 and generates the
image data DImg.

[0116] The work instruction system 1 can determine
whether a correct work process or an erroneous work
process is performed by comparing the determination data
DJ with the photographic subject whose picture is taken.
Then, if the erroneous work process is performed, the work
instruction system 1 can specify that the current work
process will be continuously performed so that the worker
WK may correct the erroneous work process (NO in step
S06 in FIG. 3). In contrast, if the correct work process is
performed, the work instruction system 1 can specify that
the next work process will be performed so that the worker
WK may start the next work process (YES in step S06 in
FIG. 3).

[0117] Accordingly, if the current work process is speci-
fied to be performed, the work instruction system 1 can
output reference materials such as work instructions for the
current work process. In contrast, if the next work process is
specified to be performed, the work instruction system 1 can
switch from the work instructions for the current work
process and output work instructions for the next work
process.

[0118] Accordingly, the work instruction system 1 can
output reference materials such as work instructions for the
work process to be performed. With the output reference
materials, the work instruction system 1 is able to present the
worker WK with a work instruction or points to note in the
work process. In accordance with this, even if the worker
WK is less experienced, the worker WK is likely to perform
the work process without experiencing much difficulty.
[0119] Further, the work instruction system 1 displays the
reference materials such as the work instructions on the
monitor 11, for example. Accordingly, the work instruction
system 1 can realize a paperless operation upon presenting
the reference materials such as the work instructions.
[0120] Further, in the work instruction system 1, checking
is performed by the camera 10. Accordingly, it is possible to
realize a paperless operation upon performing the checking
in comparison with checking where a check sheet is used.
Further, in the work instruction system 1, the checking is
performed by the camera 10. Accordingly, it is possible to
omit an inspection process or the like where the worker WK
performs checking by filling out in a check sheet, for
example. In the same manner, in the work instruction system
1, the checking is performed by the camera 10. Accordingly,
it is possible to omit an inspection process or the like
through double checking where another worker other than
the worker WK that has performed the work process per-
forms the checking.

[0121] Further, in some cases, in order to prevent use of
erroneous parts in a work process, tray serving may be
performed. In such a case, only those parts to be used are
arranged in cases or the like and when all the arranged parts
are used, the parts are determined as all being installed.
Accordingly, a work process to sort parts in the cases may
be required anew in many instances. In contrast, in the
embodiment, the camera 10 determines whether a part as
specified in the work instructions is used, for example.
Accordingly, it is possible to reduce a work process to sort
parts in the cases and reduce the number of processes.
[0122] Further, in the work instruction system 1, since the
camera 10 is used, the number of cables may be reduced in
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many instances in comparison with a system where checking
is performed through connection to a tool such as an electric
screwdriver. Accordingly, in system construction, the work
instruction system 1 can reduce work such as wiring.
[0123] Further, in the work instruction system 1, since
determination data is used, the number of types of work
processes that can be checked is increased in comparison
with a system where checking is performed through con-
nection to a tool such as an electric screwdriver. Further, in
the system where the checking is performed through con-
nection to a tool such as an electric screwdriver, it is difficult
in many situations to check whether an erroneous part is
used. Accordingly, the work instruction system 1 can check
many types of work processes.

Second Embodiment

[0124] The second embodiment is implemented with a
work instruction system or the like having the same overall
structure and the same hardware configuration as in the first
embodiment, for example. In the following, the same overall
structure and the same hardware configuration as in the first
embodiment are described as an example and a repetitive
description will be omitted. An overall process in the second
embodiment is different from the first embodiment.

[0125] FIG. 12 is a flowchart depicting the overall process
by the work instruction system 1 according to the second
embodiment. In comparison with the first embodiment,
namely, the overall process depicted in FIG. 3, the overall
process depicted in FIG. 12 is different in that step S21 and
step S22 are added. Further, step S03 in the overall process
depicted in FIG. 3 is different from step S03 in the overall
process depicted in FIG. 12 in process content. In the
following, different points are mainly described.

Obtaining Type Data (Step S21)

[0126] The camera 10 obtains type data. Kinds of a
photographic subject include types of a product or the like.
In the following example, the kinds of the photographic
subject are the types. First, the product PD (FIG. 1) is
assumed to have a plurality of types. And in many cases, the
product PD is provided with characters, a symbol, numbers,
characters that indicate a combination thereof (hereafter
“type data”), numbers, a figure, a symbol, a bar code, a
two-dimensional code, or a combination thereof (hereafter
“characters™) that can identify the type of the product PD.
Further, the type data may be a part of a production number
or the like. For example, if it is possible to specify the type
from several digits from the beginning of the production
number, the type data may be a beginning part of the
production number. The camera 10 takes a picture of char-
acters and obtains type data through character recognition or
the like.

Determination of Type and Reference Material
Data for Determined Type (Step S22)

[0127] The camera 10 determines the type and reference
material data for the determined type. First, it is assumed
that reference material data input in step S02 is generated to
have the following data configuration in advance as
described below.

[0128] FIG. 13 is a diagram depicting the data configura-
tion of reference material data according to the second
embodiment. For example, reference material data such as
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the first work process reference material data DD1 to be
output in step S03 depicted in FIG. 12 and the second work
process reference material data DD2 to be output in step S10
depicted in FIG. 12 are configured to include different
reference material data depending on types as depicted in
FIG. 13.

[0129] Specifically, in the example depicted in FIG. 13,
types are specified with a corresponding “product ID.”
Further, in this example, it is assumed that the “product ID”
can be specified from the type data. In other words, first, the
reference material data have data about a plurality of types
such as a product of a type “A” and a product of a type “B.”
Then, when characters such as a production number attached
to the product PD are read, it is possible to specify the type
of the product PD. Next, based on the specified type, the
camera 10 can specify whether the product of the type “A”
is a work object or the product of the type “’B” is a work
object, for example.

[0130] The product of each type is assumed to be
assembled through a plurality of work processes. For the
product of the type “A” depicted in FIG. 13, a work process
whose “work ID” is “A1” and a work process whose “work
1D is “A2” are performed in the assembly.

[0131] Further, as depicted in FIG. 13, for each “work ID,”
namely, a work process, image data and work content data
are input. In other words, for each work process, image data
D3 that indicates a part or the like used to output reference
material data, image data D2 that indicates an image used to
describe work content, and work content data D1 that
indicates characters or the like to describe the work content
as depicted in FIG. 5 are input.

[0132] Further, each work process is associated with cor-
responding determination data DJ. In a case as depicted in
FIG. 4, the determination data DJ includes image data,
coordinate data, or the like.

[0133] Further, in a case where determination is performed
as depicted in FIG. 10, the determination data DJ may
include data that indicate characters or the like written on a
part. Further, the determination data DJ and the reference
material data may be configured as one set of data or
different sets of data.

[0134] In some cases, the same data may be used for each
work process. For example, if the same part is used in work
process of “A1” and “A2,” the same data is used for image
data D3. In such a case, one set of data may be used in
common with a plurality of work processes. In this manner,
it is possible to reduce the volume of reference material data.
[0135] In step S22 depicted in FIG. 12, the camera 10
specifies a type from obtained type data. Specifically, in the
case of the data configuration depicted in FIG. 13, the
camera 10 specifies a “product ID” from the type data. Then,
in step S22, the camera 10 determines reference material
data for the specified “product ID.” Specifically, in the case
of the data configuration depicted in FIG. 13, the camera 10
determines reference material data for the type such as
reference material data for the “product ID: A” or reference
material data for the “product 1ID: B.”

Output of Reference Material Data for First Work
Process (Step S03)

[0136] Returning to FIG. 12, in step S03, the camera 10
outputs reference material data for the first work process. In
step S03, the camera 10 outputs reference material data for
the first work process for the type determined in step S22.
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Specifically, in the data configuration depicted in FIG. 13, if
the type is determined to be “A,” the camera 10 determines
and outputs reference material data for the first work process
among reference material data whose “work ID” is “Al,”
“A2,” and the like.

[0137] In the overall process as in FIG. 12, the work
instruction system 1 can output reference material data
depending on a type or the like even if there is a plurality of

types.

Third Embodiment

[0138] The third embodiment is implemented with a work
instruction system or the like having the same overall
structure and the same hardware configuration as in the first
embodiment, for example. In the following, the same overall
structure and the same hardware configuration as in the first
embodiment are described as an example and a repetitive
description will be omitted. An overall process in the third
embodiment is different from the first embodiment.

[0139] FIG. 14 is a flowchart depicting the overall process
by the work instruction system 1 according to the third
embodiment. In comparison with the first embodiment,
namely, the overall process depicted in FIG. 3, the overall
process depicted in FIG. 14 is different in that step S31 is
added. In the following, different points are mainly
described.

Output of Reference Material Data for Work
Process Correction (Step S31)

[0140] The camera 10 outputs reference material data for
work process correction. In addition, the work process
correction is to correct a previously performed work process
and to have the same state where the product or the like has
been subjected to the first work process. In other words, first,
if an erroneous work process has been performed in a work
process where the first work process should have been
performed, the camera 10 determines that the first work
process is not completed (NO in step 06). In this state,
because the erroneous work process has been performed, the
process for the product or the like cannot proceed to the
second work process. Accordingly, after the erroneous work
process, the work instruction system 1 presents the worker
WK with reference material data for the work process
correction and prompts the worker WK to perform the work
process correction to correct the previously performed erro-
neous work process. In this manner, the work process
correction is a work process for what is called correction of
error.

[0141] When the work process correction is performed,
the product or the like is in the same state where the first
work process is completed. Accordingly, the process of the
product or the like can proceed to the second work process
in the next work process (step S10). In addition, in the work
process correction, steps S04 to S09 may be performed in
the same manner as in the first work process.

[0142] When the first work process is performed, an
erroneous work process may be performed. In some cases,
it is possible to efficiently proceed to the subsequent second
work process by performing the work process correction
than performing the first work process again by the worker
WK. In such a case, the work instruction system 1 prompts
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the worker WK to perform the work process correction. In
this manner, the work instruction system 1 can improve the
efficiency of work processes.

Fourth Embodiment

[0143] The fourth embodiment is implemented with a
work instruction system or the like having the same overall
structure and the same hardware configuration as in the first
embodiment, for example. In the following, the same overall
structure and the same hardware configuration as in the first
embodiment are described as an example and a repetitive
description will be omitted. An overall process in the fourth
embodiment is different from the first embodiment.

[0144] A label, a sticker, or the like (hereafter “label”)
indicating characters may be installed as a part on the
product. For example, a part such as a label indicates a
production number or the like with characters or numbers.
[0145] If there is a work process to install parts such as a
plurality of labels, it is desirable to be able to check whether
a part such as a label different from a part such as a label
specified in the work instructions is installed in the work
process. For example, parts such as labels are checked in the
overall process as follows.

[0146] FIG. 15 is a flowchart depicting the overall process
by the work instruction system 1 according to the fourth
embodiment. In comparison with the first embodiment,
namely, the overall process depicted in FIG. 3, the overall
process depicted in FIG. 15 is different in that step S04 is
replaced with step S41. Further, in comparison with the
overall process depicted in FIG. 3, process content of step
S05 in the overall process depicted in FIG. 15 is different. In
the following, different points are mainly described.

Input of Part Checking Data (Step S41)

[0147] The camera 10 inputs part checking data. For
example, if parts such as labels indicate a production number
or the like with numbers, the worker WK inputs all or part
of numbers or the like written on the installed labels into the
work instruction system 1 by using an input device such as
a keyboard. Then the camera 10 generates the part checking
data that indicates the numbers or the like input via the input
device. In this manner, the part checking data includes data
that indicates a production number or the like written on a
part such as a label installed in a work process. In addition,
the input device may be a camera. When a picture of the
installed label is taken, the camera may generate part check-
ing data by recognizing characters such as numbers included
in image data generated when the picture is taken. Further,
if a part such as a label indicates a bar code, for example,
part checking data may be generated by being scanned by an
input device such as a bar code reader.

Determination Based on Determination Data (Step
S05)

[0148] The camera 10 performs determination based on
determination data. First, numbers or the like specified in the
work instructions, namely, determination data indicating
numbers or the like written on a part such as a correct label
is input to the camera 10 in advance. Then in step S06, the
numbers indicated by the determination data input in
advance are compared with numbers indicated by the part
checking data.
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[0149] Next, if the numbers or the like indicated by the
determination data correspond to the numbers or the like
indicated by the part checking data as a result of comparison,
the camera 10 determines that the first work process is
completed (YES in step S06). In contrast, if the numbers or
the like indicated by the determination data do not corre-
spond to the numbers or the like indicated by the part
checking data as a result of comparison, the camera 10
determines that the first work process is not completed (NO
in step S06).

[0150] In addition, in the determination of step S06,
determination that the first work process is completed
according to the first embodiment may be combined with
determination that uses the part checking data. For example,
as depicted in FIG. 3, step S04 according to the first
embodiment is performed first and image data is generated.
[0151] The camera 10 performs determination based on
the image data and determination data. Specifically, as
depicted in FIG. 3, the determination based on the image
data and the determination data is realized through image
processing such as pattern matching.

[0152] If the numbers or the like indicated by the deter-
mination data correspond to the numbers or the like indi-
cated by the part checking data as a result of comparison
based on the part checking data and the second part P2 is
taken out by the worker WK, the camera 10 determines that
the first work process is completed (YES in step S06). In
contrast, if the numbers or the like indicated by the deter-
mination data do not correspond to the numbers or the like
indicated by the part checking data as a result of comparison
based on the part checking data or the first part P1 different
from the second part P2 is taken out in the first work process,
the camera 10 determines that the first work process is not
completed (NO in step S06). In this manner, the camera 10
may perform determination in combination of the two
determination results.

[0153] In this manner, in a work process, a part such as a
label that indicates numbers or the like may be installed. In
such a case, it is desirable to perform an inspection to check
whether a part such as a label specified in the work instruc-
tions is installed.

[0154] Whether the part such as a label specified in the
work instructions is installed is determined from numbers or
the like indicated by the label. In accordance with this, the
work instruction system 1 can reduce a possibility of ship-
ment in which an erroneous label is installed on a product or
the like.

Fifth Embodiment

[0155] The fifth embodiment is implemented with a work
instruction system or the like having the same overall
structure and the same hardware configuration as in the first
embodiment, for example. In the following, the same overall
structure and the same hardware configuration as in the first
embodiment are described as an example and a repetitive
description will be omitted. In the fifth embodiment, the
same overall process as in the first embodiment depicted in
FIG. 3 is performed. However, process content in step S04
and step S05 is different. In the following, different points
are mainly described.

[0156] For example, a document such as an operation
manual or a warranty, spare parts of a product, a part such
as a label to be installed on the product by a user after
shipment, or a combination thereof (hereafter “enclosed
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items”) may be enclosed with the product and shipped. In
the work instruction system 1, it is desirable to perform an
inspection to check the direction, the color, the shape, the
number, or order of the enclosed items, or characters, a
drawing, or the like written on the enclosed items. In
addition, it is assumed that the direction, the color, the shape,
the number, and the order of the enclosed items, or the
characters, the drawing, or the like written on the enclosed
items are specified in advance in the work instructions and
these are included in determination data. In the following, it
is assumed that a work process to package the enclosed
items is performed in the first work process.

Taking Picture of Photographic Subject in First
Work Process (Step S04)

[0157] As depicted in FIG. 3, the camera 10 takes a picture
of a photographic subject on the work space WS (FIG. 1)
and generates image data. In the fifth embodiment, the
photographic subject includes an enclosed item. In addition,
if there is a plurality of enclosed items, the worker WK uses
the camera 10 to take pictures of the enclosed items in order
of packaging, for example.

Determination Based on Determination Data (Step
S05)

[0158] The camera 10 performs determination based on
determination data. Specifically, the camera 10 determines
whether the direction, the color, or the shape of the enclosed
item indicated by image data corresponds to a direction, a
color, or a shape indicated by the determination data. Fur-
ther, if the enclosed item includes a document on which
characters, a drawing, or the like is written, the camera 10
recognizes the characters, the drawing, or the like that is
written and determines whether the characters, the drawing,
or the like corresponds to characters, a drawing, or the like
indicated by the determination data. In this manner, the
camera 10 can check whether an enclosed item specified in
the work instructions is packaged.

[0159] Further, if there is a plurality of enclosed items, the
camera 10 can check order by which the enclosed items are
packaged and the number of the enclosed items by checking
whether the enclosed items correspond to the order of
pictures of the enclosed items or all of the pictures.

[0160] In this manner, enclosed items may be packaged in
the work process. In such a case, it is desirable to perform
an inspection to check the direction, the color, the shape, the
number, or order of the enclosed items, or characters, a
drawing, or the like written on the enclosed items as
specified in the work instructions.

[0161] Whether enclosed items are packaged in accor-
dance with the direction, the color, the shape, the number, or
order of the enclosed items, or characters, a drawing, or the
like written on the enclosed items as specified in the work
instructions is determined from image data or the like
obtained by taking pictures of the enclosed items. In this
manner, the work instruction system 1 can reduce a possi-
bility of shipment in which an erroneous enclosed item is
packaged.

Sixth Embodiment

[0162] The sixth embodiment is implemented with a work
instruction system or the like having the same overall
structure and the same hardware configuration as in the first
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embodiment, for example. In the following, the same overall
structure and the same hardware configuration as in the first
embodiment are described as an example and a repetitive
description will be omitted. An overall process in the sixth
embodiment is different from the overall process depicted in
FIG. 3. In the following, different points are mainly
described.

[0163] FIG. 16 is a flowchart depicting the overall process
by the work instruction system 1 according to the sixth
embodiment. In comparison with the first embodiment,
namely, the overall process depicted in FIG. 3, the overall
process depicted in FIG. 16 is different in that step S61 is
added.

Emphatic Display of Work Position (Step S61)

[0164] The camera 10 performs display to emphasize a
work position. For example, the camera 10 outputs the
following display to the monitor 11.

[0165] FIG. 17 is a diagram depicting display that empha-
sizes the work position by the work instruction system 1
according to the sixth embodiment. In the following, the first
work process is to install a “screw” at four positions of a
“tray” as indicated by the first work process reference
material data DD1 depicted in FIG. 17. First, in step S03
depicted in FIG. 17, the first work process reference material
data DD1 is displayed on the monitor 11.

[0166] On the monitor 11, a current image Img is further
displayed as depicted in FIG. 17. For example, as depicted
in FIG. 17, emphatic display HL.A to emphasize a position
to be handled as a work object (hereafter “work position™)
is performed on the current image Img. For example, as
depicted in FIG. 17, among four work positions at which a
“screw” is to be installed, if the installation of the “screw”
has ended at three positions, the remaining one position (an
upper left position of the current image Img depicted in FIG.
17) will be handled as a work position before the screw is
installed. In such a case, the camera 10 performs the
emphatic display HLA of an enclosure line in order to
surround the work position with the enclosure line, for
example, such that the work position is understandable in the
current image Img. In addition, for the current image Img,
a photographic subject such as the “tray” and the “screws”
whose picture is taken in step S04 depicted in FIG. 17 is
displayed. As depicted in FIG. 17, in the current image Img,
the emphatic display HLA is performed on a taken image,
for example.

[0167] Further, on the monitor 11, a completion drawing
ImgF or the like may be displayed. As depicted in FIG. 17,
the completion drawing ImgF includes an image that indi-
cates what kind of state of the work position specified with
the emphatic display HLLA will be determined by the camera
10 that the first work process is completed. In other words,
if the worker WK puts the work position specified with the
emphatic display HLA into the state as shown in the comple-
tion drawing ImgF, the first work process is completed. In
FIG. 17, when a “screw” is installed at the work position, the
work position is in the state as shown in the completion
drawing ImgF and the first work process is completed.
[0168] In addition, the emphatic display HLA is not lim-
ited to display to surround with an enclosure line as depicted
in FIG. 17. For example, the emphatic display HLA may
enlarge or flash a work position, or gray out positions other
than the work position.
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[0169] When the work instruction system 1 outputs the
work position emphatically in this manner, the worker WK
is likely to understand where the work position is. In
particular, as depicted in FIG. 17, if the emphatic display
HLA is output on the current image Img together with the
first work process reference material data DD1, the worker
WK can readily make a comparison with the first work
process reference material data DD1 and work content
becomes understandable.

[0170] Inaddition, all or part of each process in the present
invention may be realized by a program for causing a
computer to execute the process, the program being
described in a legacy programming language such as assem-
bler, C, C++, C#, Java (registered trademark), or the like. In
addition, the programming language may be an object-
oriented programming language or the like. In other words,
the program includes a computer program for causing a
computer to execute each process, the computer being used
for an information processing device, an information pro-
cessing system, or the like including the information pro-
cessing device.

[0171] Further, the program may be distributed after being
stored in a computer-readable recording medium such as a
ROM or an Electrically Erasable Programmable ROM (EE-
PROM), for example. Further, the recording medium may be
an Frasable Programmable ROM (EPROM), a flash
memory, a flexible disk, an optical disk such as a CD-RON,
an SD (registered trademark) card, an MO, or the like as
long as an electronic medium is used. Further, the program
may be distributed through an electric communication line.
[0172] Further, the information processing system may
include two information processing devices or more con-
nected to one another via a network, in which all or part of
various types of processes may be performed by the infor-
mation processing devices in a dispersed, parallel, or redun-
dant manner.

[0173] Although preferable examples of the present inven-
tion are described in detail, the present invention is not
limited to a specific embodiment but various types of
variations or modifications are possible without departing
from the scope of the present invention as claimed in the
claims.

[0174] According to one aspect of an embodiment of the
present invention, it is possible to output reference materials
such as work instructions for a work process to be per-
formed.

[0175] According to another aspect of an embodiment of
the present invention, there is provided an information
processing method performed by a system for outputting a
work instruction, in which an image processing device that
takes a picture of a photographic subject is connected to an
output device, the method including:

[0176] generating image data showing the picture of the
photographic subject;

[0177] obtaining determination data used for determina-
tion of whether a work process performed on the photo-
graphic subject is completed;

[0178] inputting reference material data that indicates ref-
erence materials used for reference in the work process;
[0179] determining whether the work process performed
on the photographic subject is completed, the determination
being made depending on whether the photographic subject
in the image data is in a state indicated by the determination
data; and
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[0180] outputting, to the output device, reference material
data for a work process specified in accordance with the
determination.

[0181] According to another aspect of an embodiment of
the present invention, there is provided a non-transitory
computer-readable storage medium storing a computer-read-
able program that, when executed by a computer in which an
image processing device that takes a picture of a photo-
graphic subject is connected to an output device, causes the
computer to perform a process, the process including:
[0182] generating image data showing the picture of the
photographic subject;

[0183] obtaining determination data used for determina-
tion of whether a work process performed on the photo-
graphic subject is completed;

[0184] inputting reference material data that indicates ref-
erence materials used for reference in the work process;
[0185] determining whether the work process performed
on the photographic subject is completed, the determination
being made depending on whether the photographic subject
in the image data is in a state indicated by the determination
data; and

[0186] outputting, to the output device, reference material
data for a work process specified in accordance with the
determination.

[0187] Further, the present invention is not limited to these
embodiments, and various variations and modifications may
be made without departing from the scope of the present
invention.

[0188] The present application is based on and claims the
benefit of priorities of Japanese Priority Application No.
2015-111834 filed on Jun. 2, 2015 and Japanese Priority
Application No. 2016-100295 filed on May 19, 2016, the
entire contents of which are hereby incorporated by refer-
ence.

What is claimed is

1. A system for outputting a work instruction, in which an
image processing device that takes a picture of a photo-
graphic subject is connected to an output device, the system
comprising:

an imaging unit that generates image data showing the
picture of the photographic subject;

an obtaining unit that obtains determination data used for
determination of whether a work process performed on
the photographic subject is completed;

an input unit that inputs reference material data indicating
reference materials used for reference in the work
process;

a determination unit that determines whether the work
process performed on the photographic subject is com-
pleted, the determination being made depending on
whether the photographic subject in the image data is in
a state indicated by the determination data; and

an output unit that outputs, to the output device, reference
material data for a work process specified in accor-
dance with the determination.

2. The system for outputting a work instruction as claimed
in claim 1, wherein the photographic subject includes a
product on which a part is installed in the work process or
the part that constitutes the product.

3. The system for outputting a work instruction as claimed
in claim 2, wherein the determination data includes a color,
a type, a shape of the product or the part, a number of parts
to be installed on the product in the work process, a position
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of the product at which the part is to be installed in the work
process, or a combination thereof.

4. The system for outputting a work instruction as claimed
in claim 2, wherein the reference material data includes
work instructions for the work process, work content of the
work process, an image that indicates the product or the part
to be used in the work process, an image that indicates a state
where the part is installed on the product, work order by
which the work process is performed, or a combination
thereof.

5. The system for outputting a work instruction as claimed
in claim 4, wherein the determination unit determines
whether the work process corresponds to a work process
specified in the work instructions.

6. The system for outputting a work instruction as claimed
in claim 1, further comprising:

a recognition unit that recognizes characters, numbers, a
figure, a symbol, a bar code, or a two-dimensional code
included in the photographic subject, a shape of the
photographic subject, or a combination thereof,
wherein identification data for identifying the photo-
graphic subject is determined in accordance with the
recognition and the identification data is stored in
association with the work process.

7. The system for outputting a work instruction as claimed
in claim 6, wherein the identification data includes a serial
number, a production number, or an ID.

8. The system for outputting a work instruction as claimed
in claim 1, wherein work record data including a working
time during which the work process is performed is gener-
ated.

9. The system for outputting a work instruction as claimed
in claim 1, wherein if a plurality of parts including a first part
and a second part are used in the work process, the deter-
mination unit performs the determination based on whether
the first part and the second part are installed, order by which
the first part and the second part are installed, positions at
which the first part and the second part are installed, or a
combination thereof.

10. The system for outputting a work instruction as
claimed in claim 1, wherein if it is determined that a work
process specified in work instructions is completed, the
output unit outputs, to the output device, reference material
data for a subsequent work process that follows the com-
pleted work process.

11. The system for outputting a work instruction as
claimed in claim 1, wherein

a type of the photographic subject is determined,

reference material data for the determined type is input,
and

the reference material data is output, to the output device,
based on the determined type.

12. The system for outputting a work instruction as

claimed in claim 1, wherein based on the determination, the
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output unit outputs, to the output device, reference material
data for a work process correction to correct a previously
performed work process.

13. The system for outputting a work instruction as
claimed in claim 1, wherein the determination unit deter-
mines, based on the determination data, a direction, a color,
a shape, a number, or order of the photographic subject, or
characters or a drawing written on the photographic subject.

14. The system for outputting a work instruction as
claimed in claim 1, wherein the output unit emphatically
outputs, to the output device, a position as a work object in
the work process.

15. A system for outputting a work instruction, in which
an image processing device that takes a picture of a photo-
graphic subject is connected to an output device, the system
comprising:

a first input unit that inputs part checking data, the part
checking data indicating a part to be installed on the
photographic subject;

an obtaining unit that obtains determination data used for
determination of whether a work process performed on
the photographic subject is completed;

a second input unit that inputs reference material data
indicating reference materials used for reference in the
work process;

a determination unit that determines whether the work
process performed on the photographic subject is com-
pleted, the determination being made depending on
whether the photographic subject includes an object
indicated by the part checking data and the determina-
tion data; and

an output unit that outputs, to the output device, reference
material data for a work process specified in accor-
dance with the determination.

16. An image processing apparatus for taking a picture of

a photographic subject, the image processing apparatus
comprising:

an imaging unit that generates image data showing the
picture of the photographic subject;

an obtaining unit that obtains determination data used for
determination of whether a work process performed on
the photographic subject is completed;

an input unit that inputs reference material data indicating
reference materials used for reference in the work
process;

a determination unit that determines whether the work
process performed on the photographic subject is com-
pleted, the determination being made depending on
whether the photographic subject in the image data is in
a state indicated by the determination data; and

an output unit that outputs reference material data for a
work process specified in accordance with the deter-
mination.



