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(54) (Title of the invention) Assembly management system and assembly management program

(57) (Abstract)

(Problem) To provide a system, etc. that allows
management of assembly of components onto a semi-
finished product so as to enable reliable prevention of
assembly errors of components on the semi-finished ™
product.

(Means for solving) According to the assembly
management system of the present invention, a first
processing unit 110 recognizes the assembly position of a
component Qi to be assembled onto a semi-finished
product Pj in an ith area Ai through lookup in a database o
102 on the basis of product identification information /{_

read from an RFID tag 212, attached to the semi-finished 2
product Pj, by means of a reading device 210.
Furthermore, a second processing unit 120 causes a light
irradiation device 220 to irradiate visible light toward the
assembly position of the component Qi on the semi-
finished product Pj in the ith area Ai recognized by the
first processing unit 110.
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(Scope of patent claims)
(Claim 1)

An assembly management system, being a system for managing assembly of components onto a semi-
finished product, characterized in that it comprises:

a first processing means which recognizes an assembly position of a component to be assembled onto a
semi-finished product in an ith area through lookup in a database on the basis of information read from an
information element, attached to the semi-finished product, by means of a reading device installed upstream of
the ith area (i=1, 2, ...) on a component assembly line; and

a second processing means which causes a light irradiation device to irradiate visible light toward the
assembly position of the component on the semi-finished product in the ith area that was recognized by the
first processing means.

(Claim 2)

An assembly management system as set forth in Claim 1, characterized in that the first processing means
recognizes component identification information, component shape or assembly orientation for identifying a
component to be assembled onto a semi-finished product in an ith area through lookup in a database on the
basis of information read from an information element, attached to the semi-finished product, by means of a
reading device installed upstream of the ith area on the component assembly line; and

the second processing means causes a light irradiation device to adjust the irradiation state of visible light
such that the component identification information, component shape or assembly orientation recognized by
the first processing means is projected onto a semi-finished product located in the ith area.

(Claim 3)

An assembly management system as set forth in Claim 1, characterized in that the first processing means
additionally recognizes an assembly sequence of multiple components to be assembled onto a semi-finished
product in an ith area through lookup in a database on the basis of information read from an information
element, attached to the semi-finished product, by means of a reading device installed upstream of the ith area
on the component assembly line; and

the second processing means causes a light irradiation device to successively irradiate visible light toward
the assembly positions of the respective multiple components in the ith area on the semi-finished product
recognized by the first processing means in accordance with the assembly sequence of the multiple
components, similarly recognized by the first processing means.

(Claim 4)

An assembly management system as set forth in Claim 3, characterized in that the first processing means
additionally recognizes a required assembly time for each of multiple components to be assembled onto a
semi-finished product in an ith area through lookup in a database on the basis of information read from an
information element, attached to the semi-finished product, by means of a reading device installed upstream of
the ith area on the component assembly line; and

the second processing means causes a light irradiation device to successively irradiate visible light toward
the assembly positions of the respective multiple components in the ith area on the semi-finished product
recognized by the first processing means at a time interval according to the required assembly time of the
multiple components, similarly recognized by the first processing means.

(Claim 5)

An assembly management system as set forth in Claim 1, 2, 3 or 4, characterized in that the first
processing means additionally recognizes a weight of a component to be assembled onto a semi-finished
product in an ith area through lookup in a database on the basis of information read from an information
element, attached to the semi-finished product, by means of a reading device installed upstream of the ith area
on the component assembly line; and

the assembly management system additionally comprises a third processing means which, on the basis of
the weight of the component recognized by the first processing means, recognizes the weight or center of
gravity of the semi-finished product after said component has been assembled in the ith area, recognizes the
weight or center of gravity of the semi-finished product measured by means of a measurement device installed
downstream of the ith area on the component assembly line, determines whether or not the error between the
two weights or centers of gravity is within an allowable range, and causes the determination result to be
displayed on an image displaying device.

(Claim 6)
An assembly management program, being a program which provides a function for managing assembly of
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components onto a semi-finished product to a computer, the program being characterized in that it provides, to
the computer,

a first processing function which recognizes an assembly position on a semi-finished product of a
component to be assembled onto the semi-finished product through lookup in a database on the basis of
information read from an information element, attached to the semi-finished product, by means of a reading
device installed upstream of an ith area (i = 1, 2, ...) on a component assembly line; and

a second processing function which causes a light irradiation device to irradiate visible light toward the
assembly position of the component on the semi-finished product recognized by the first processing function.
(Detailed description of the invention)

(Technical field)
(0001)

The present invention relates to a system for managing assembly of components onto a semi-finished
product, and to a program which provides such a management function to a computer.
(Background art)

(0002)

Products of high enthusiast interest, such as automobiles and motorcycles, may be specified to have
different variations or combinations of options depending on the user. Thus, the components that need to be
assembled for each finished product on the product assembly line become different. In this connection, a
technique has been proposed, whereby a light emitting element attached to a storage box of components to be
assembled onto a semi-finished product is caused to emit light in order to increase the efficiency of the
operation of assembly components into a finished product (for example, see Patent Document 1).

(Patent document 1) Japanese Unexamined Patent Application Publication 2005-157806
(Disclosure of the invention)

(Problem to be solved by the invention)

(0003)

However, the time allocated to the assembly operation of each finished product is limited in order to
shorten the production time. Thus, although this is very rare, there is the possibility of so-called “assembly
error” occurring, where the person in charge of the operation takes hold of the appropriate component to be
assembled into the finished product, but the component is not installed at the correct location.

(0004)

Thus, the problem to be solved by the present invention is to provide a system capable of managing
assembly of components onto a semi-finished product so as to reliably prevent assembly error of components
on the semi-finished product, and a program which provides such a management function to a computer.
(Means for solving the problem)

(0005)

The assembly management system of the present invention, intended to solve the aforementioned problem,
is a system for managing assembly of components onto a semi-finished product, characterized in that it
comprises: a first processing means which recognizes an assembly position of a component to be assembled
onto a semi-finished product in an ith area through lookup in a database on the basis of information read from
an information element, attached to the semi-finished product, by means of a reading device installed upstream
of the ith area (i=1, 2, ...) on a component assembly line; and a second processing means which causes a light
irradiation device to irradiate visible light toward the assembly position of the component on the semi-finished
product in the ith area that was recognized by the first processing means.

(0006)

According to the assembly management system of the present invention, visible light is irradiated onto the
assembly location of a component to be assembled onto a semi-finished product in the ith area on the
component assembly line, so the person in charge of the operation can reliably assemble the component to the
appropriate assembly location for the given component in the ith area. In this way, it becomes possible to
manage the assembly of components onto a semi-finished product so as to reliably prevent “assembly error.”
(0007)

It will be noted that the concept that a means which is a component element of the present invention
“recognizes” information includes reading of information by a CPU, which is a hardware resource of a
computer, from a hard disk or other storage device which is likewise a hardware resource of a computer, or
from the storage device of an external server; derivation (or measurement, estimating, setting, etc.) of such
information through computation processing of input/read signals by a CPU from an external device or
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memory, etc.; storing of such information by a CPU in EEPROM, RAM, etc., which are hardware resources of
a computer; and preparing of information necessary for information processing by a CPU, such as by
outputting the information in question.

(0008)

Furthermore, the assembly management system of the present invention is characterized in that the first
processing means recognizes component identification information, component shape or assembly orientation
for identifying a component to be assembled onto a semi-finished product in an ith area through lookup in a
database on the basis of information read from an information element, attached to the semi-finished product,
by means of a reading device installed upstream of the ith area on the component assembly line; and the
second processing means causes a light irradiation device to adjust the irradiation state of visible light such that
the component identification information, component shape or assembly orientation recognized by the first
processing means is projected onto a semi-finished product located in the ith area.

(0009)

According to the assembly management system of the present invention, the identification information,
shape or assembly orientation of a component is projected at the assembly location of the component onto the
semi-finished product in the ith area. Thus, the likelihood that a worker in the ith area will mistake the type of
component to be assembled or the assembly orientation can be markedly reduced.

(0010)

Furthermore, the assembly management system of the present invention is characterized in that the first
processing means additionally recognizes an assembly sequence of multiple components to be assembled onto
a semi-finished product in an ith area through lookup in a database on the basis of information read from an
information element, attached to the semi-finished product, by means of a reading device installed upstream of
the ith area on the component assembly line; and the second processing means causes a light irradiation device
to successively irradiate visible light toward the assembly positions of the respective multiple components in
the ith area on the semi-finished product recognized by the first processing means in accordance with the
assembly sequence of the multiple components, similarly recognized by the first processing means.

(0011)

According to the assembly management system of the present invention, in cases where multiple
components are to be assembled onto a semi-finished product in a single area, visible light is successively
irradiated onto the assembly location of each component on the semi-finished product in accordance with the
assembly sequence of the components. As a result, the likelihood that a worker will mistake the assembly
sequence of multiple components can be markedly reduced.

(0012)

Furthermore, the assembly management system of the present invention is characterized in that the first
processing means additionally recognizes a required assembly time for each of multiple components to be
assembled onto a semi-finished product in an ith area through lookup in a database on the basis of information
read from an information element, attached to the semi-finished product, by means of a reading device
installed upstream of the ith area on the component assembly line; and the second processing means causes a
light irradiation device to successively irradiate visible light toward the assembly positions of the respective
multiple components in the ith area on the semi-finished product recognized by the first processing means at a
time interval according to the required assembly time of the multiple components, similarly recognized by the
first processing means.

(0013)

According to the assembly management system of the present invention, visible light is successively
irradiated onto the assembly location of each component with consideration of the required assembly time.
Thus, the worker’s assembly rhythm and the rhythm of switching the irradiation location of visible light on the
semi-finished product are substantially synchronized, allowing the assembly operation to be made easier.
(0014)

Furthermore, the assembly management system of the present invention is characterized in that the first
processing means additionally recognizes a weight of a component to be assembled onto a semi-finished
product in an ith area through lookup in a database on the basis of information read from an information
element, attached to the semi-finished product, by means of a reading device installed upstream of the ith area
on the component assembly line; and the assembly management system additionally comprises a third
processing means which, on the basis of the weight of the component recognized by the first processing means,
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recognizes the weight or center of gravity of the semi-finished product after said component has been
assembled in the ith area, recognizes the weight or center of gravity of the semi-finished product measured by
means of a measurement device installed downstream of the ith area on the component assembly line,
determines whether or not the error between the two weights or centers of gravity is within an allowable range,
and causes the determination result to be displayed on an image displaying device.

(0015)

According to the assembly management system of the present invention, workers, etc. in the ith area can
be made aware, though an image displaying device, of whether or not the error between the weight or center of
gravity of a semi-finished product in the case where an appropriate component has been assembled to an
appropriate location in the ith area and the actual weight or center of gravity of the semi-finished product
measured after passing through the ith area is within an allowable range. In view of the fact that the likelihood
that an appropriate component was not assembled to an appropriate location is high if this error is outside the
allowable range, the worker can be prompted to recheck for assembly error, misplaced and forgotten tool, etc.
(0016)

The assembly management program of the present invention, intended to solve the aforementioned
problem, is a program which provides a function for managing assembly of components onto a semi-finished
product to a computer, the program being characterized in that it provides, to the computer, a first processing
function which recognizes an assembly position on a semi-finished product of a component to be assembled
onto the semi-finished product through lookup in a database on the basis of information read from an
information element, attached to the semi-finished product, by means of a reading device installed upstream of
an ith area (=1, 2, ...) on a component assembly line; and a second processing function which causes a light
irradiation device to irradiate visible light toward the assembly position of the component on the semi-finished
product recognized by the first processing function.

(0017)

According to the assembly management program of the present invention, a function is provided to a
computer that allows assembly of components onto a semi-finished product to be managed so that “assembly
error” can be reliably prevented, just as with the system described above.

(Best mode for embodying the invention)
(0018)

An embodiment of the assembly management system and assembly management program of the present
invention will be described using the drawings.
(0019)

FIG. 1 is an explanatory diagram of the configuration of an assembly management system in an
embodiment of the present invention, FIG. 2 is an explanatory diagram of the function of an assembly
management system in an embodiment of the present invention, and FIG. 3 through FIG. 4 are illustrations of
examples of irradiation of light onto a semi-finished product.

(0020)

The assembly management system shown in FIG. 1 is intended for managing the assembly of a component
Qi onto a semi-finished product Pj (j = 1, 2, ...) on a component assembly line (finished product production
line) composed of a first area Al through an nth area An. This assembly management system comprises a
server 100 as hardware, and the “assembly management program” of the present invention as software which
provides various functions to the server 100 as described below. The server 100 has a reading device 210
installed upstream of the ith area Ai on the component assembly line, a light irradiation device 220 installed in
the ith area Ai, a weight/center of gravity measurement device 230 installed downstream of the ith area Aion a
component assembly line, an image displaying device 232 installed in the ith area Ai, etc., and a network-
based communication function.

(0021)

The assembly management system comprises a database 102, a first processing unit 110, a second
processing unit 120, and a third processing unit 130. Each unit comprises a CPU, memory such as ROM
(EEPROM, etc.), RAM, etc., a signal input circuit, a signal output circuit, etc. as hardware resources of the
server 100, and a program of the present invention stored in memory (or a storage device) for providing
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specified information processing functions to the CPU. It will be noted that each unit may be composed of
different hardware resources, or the units may be composed of shared hardware resources.
(0022)

The database 102 stores and retains “product identification information” for identifying a finished product
or semi-finished product in association with an “assembly location,” etc. of components to be assembled onto
the semi-finished product in the ith area Ai (i =1, 2, ..., n) on a component assembly line. It should be noted
that the database 102 may be a separate component from the assembly management system and may comprise
another server (database server) capable of communicating with server 100 via a network.

(0023)

The “assembly position,” “weight,” “assembly sequence,” etc. of a component Qi to be assembled onto a
semi-finished product P in the ith area Ai are recognized through lookup in a database 102 on the basis of
“product identification information” read from an RFID tag (information element) 212, attached to the semi-
finished product Pj, by means of a reading device (reader or reader/writer) 210 installed upstream of the ith
area Ai on the component assembly line.

(0024)

As the RFID tag (IC tag) 212, various types, such as passive type, semi-passive type or active type may be
selected at one’s discretion. In a passive type tag, radio waves transmitted from the R/W (reader/writer) side
antenna are received with an antenna, the radio waves are rectified for use as energy, and an IC chip reads
information from memory in response to a command transmitted from the R/W and transmits that information
through the antenna. A semi-passive type tag basically has the same operation as a passive type, but can
increase the transmission range of radio waves beyond that of passive type by using the power of an installed
battery as energy, and operates in response to a command from the R/W. An active type tag uses the power of
an installed battery as energy, similarly to a semi-passive type, but transmits radio waves through an antenna at
fixed intervals rather than transmitting radio waves in response to commands from the R/W. Furthermore,
various frequency bands, such as under 135 kHz, 13.56 MHz band, 950 MHz band (UHF), 2.45 GHz band, etc.,
can be selected as the frequency band used by the RFID tag 212.

(0025)

The second processing unit 120 causes a light irradiation device (laser, etc.) 220 installed in the ith area Ai
to irradiate visible light toward the assembly position of component Qi on the semi-finished product Pj in the
ith area Ai recognized by the first processing unit.

(0026)

The third processing unit 130 recognizes the weight or center of gravity of the semi-finished product Pj
after the component Qi has been assembled in the ith area Ai through lookup in a database 102 on the basis of
the weight of the component Qi recognized by the first processing unit 110. Furthermore, the third processing
unit 130 recognizes the weight or center of gravity of the semi-finished product Pj measured by means of a
weight measurement device 230 installed downstream of the ith area Ai on the component assembly line. The
third processing unit 130 then determines if the error between the two weights or centers of gravity is within an
allowable range, and causes the determination result to be displayed on an image displaying device (display
device) 232 installed in the ith area Ai, etc.

(0027)

The function of the assembly management system of the above-described configuration will be described
using FIG. 2 through FIG. 4.

(0028)

First, “product identification information (serial number, etc.)” is read through a non-contact scheme
(wireless scheme) from the RFID tag 212, attached to the semi-finished product Pj, by means of a reading
device 210 upstream of the ith area Ai (FIG. 2/arrow A0Q). Adjustment of the range in which information is
readable from the RFID tag 212 by the reading device 210 makes it possible to determine the location of the
semi-finished product Pj relative to the reading device 210 at the time of the reading. It should be noted that
the statement that an RFID tag 212 is attached to the semi-finished product Pj means that an RFID tag 212 is

2 ¢ 2 ¢
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glued to the semi-finished product Pj, or is embedded in a depression (not illustrated), etc. provided in the
semi-finished product Pj, or is glued, etc. to a stand, etc. on which the semi-finished product Pj is transported,
or the like. Next, the “product identification information” is transmitted from the reading device 210 to the
server 100 (FIG. 2/arrow Al), in response to which the first processing unit 110 executes “first processing”
(FIG. 2/S110). Specifically, the first processing unit 110 recognizes the component Qij to be assembled onto
the semi-finished product Pj in the ith area Ai, the assembly location thereof, the assembly orientation, weight,
etc., through lookup in a database 102 based on the product identification information.

(0029)

Next, the second processing unit 120 executes “second processing” (FIG. 2/S120). Specifically, the second
processing unit 120 transmits, to the light irradiation device 220 installed in the ith area Ai, a “light irradiation
instruction signal” corresponding to the “component Qij” and its “assembly position” and “assembly
orientation,” etc. in relation to the semi-finished product Pj, which were recognized by the first processing unit
110 (FIG. 2/arrow A2). In this way, the second processing unit 120 causes the light irradiation device 220 to
irradiate visible light toward the assembly location of the component Qij on the semi-finished product Pj such
that the “shape” and “assembly orientation” of this component Qij are projected thereon, as illustrated, for
example, by the diagonal lines in FIG. 3 (FIG. 2/arrow B). Since the relative position of the semi-finished
product Pj in relation to the reading device 210 at the time of reading of information by the reading device 210
can be determined as described above, visible light can be irradiated onto an accurate assembly position of the
component Qij on the semi-finished product Pj based on the time of reading of information and the relative
position. It should be noted that an identification number (component identification information) of component
Qij may also be projected onto the semi-finished product Pj. Furthermore, the wavelength of this visible light
may be classified according to the type of semi-finished product Pj, type of component Qij, assembly method,
etc.

(0030)

In a case where three components Qi(1)j, Qi(2)j and Qi(3)j are to be assembled onto the semi-finished
product Pj in one area (for example, the ith area Ai), the first processing unit 110, through lookup in the
database 102, may additionally recognize the “assembly sequence” and “required assembly time” of each
component, and the second processing unit 120 may cause the light irradiation device 120 to irradiate visible
light toward the semi-finished product Pj as follows. Namely, first, when time ti0 has elapsed after the product
identification information was read from the RFID tag 212, visible light is irradiated by the light irradiation
device 220 such that the “shape” and “assembly orientation” of the first component Qi(1)j are projected onto
the assembly location of the component Qi(1)j, as shown by the diagonal lines in FIG. 4 (a). Next, when the
required assembly time til of the first component Qi(1)j has further elapsed, visible light is irradiated by the
light irradiation device 220 such that the “shape” and “assembly orientation” of the second component Qi(2);
are projected onto the assembly location of the component Qi(2)j, as shown by the diagonal lines in FIG. 4 (b).
Then, once the required assembly time ti2 of the second component Qi(2)j has further elapsed, visible light is
irradiated by the light irradiation device 220 such that the “shape” and “assembly orientation” of the third
component Qi(3)j are projected onto the assembly location of the component Qi(3)j, as shown by the diagonal
lines in FIG. 4 (¢).

(0031)

Then, the third processing unit 130 executes “third processing” (FIG. 2/S130). Specifically, the third
processing unit 130 recognizes the “weight” and “center of gravity” of the semi-finished product Pj after the
component Qi has been assembled in the ith area Ai through lookup in the database 102 on the basis of the
weight of the component Qi recognized by the first processing unit 110. Furthermore, the third processing unit
130 recognizes the “weight” or “center of gravity” of the semi-finished product Pj measured by the weight
measurement device 230 (FIG 2/arrow A3). The third processing unit 130 then determines if the error between
the two weights or centers of gravity is within an allowable range, and causes the determination result to be
displayed on the image displaying device 232 installed in the ith area Ai, etc. (FIG. 2/arrow A4). It should be
noted that the third processing unit 130 may also determine if the error is within the allowable range for one of
the weight or the center of gravity of the semi-finished product Pj after the component Qi has been assembled
thereon.

(0032)
According to the assembly management system of the present invention which implements the functions
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described above, visible light is irradiated onto the assembly location of the component Qij to be assembled on
the semi-finished product Pj in the ith area Ai (see FIG. 2/arrow B and FIG. 3). As a result, the person in
charge of the operation can reliably assemble the appropriate component Qij onto the appropriate assembly
location for a semi-finished product Pj in the ith area Ai.

(0033)

Furthermore, the “shape” and “assembly orientation” of the component Qij are projected by means of the
light irradiation device 220 onto the assembly location of the component Qij on the semi-finished product Pj in
the ith area Ai (see FIG. 2/arrow B and FIG. 3). As a result, the person in charge of work is able to assemble a
component Qij of appropriate shape in the appropriate orientation onto the semi-finished product Pj. For
example, when the shape and assembly orientation of the component Qij have been projected onto the semi-
finished product Pj as shown in FIG. 3, the person in charge of the operation can be made aware of the fact that
the component Qij should be assembled in the orientation represented by the solid line. In other words, the
person in charge of the work can be made aware of the fact that, even if the component Qij is appropriate, it
must not be assembled onto the semi-finished product Pj in the orientation shown by the dashed line, and the
fact that a component Qik of a different shape (contour) from the projected light, as shown by the dashed line,
should not be assembled onto the semi-finished product Pj.

(0034)

Furthermore, in cases where multiple components Qi(m)j are to be assembled onto the semi-finished
product Pj in one area Ai, visible light is irradiated successively onto the assembly location of each product
Qi(m)j on the semi-finished product Pj in accordance with the assembly sequence thereof (see FIG. 4 (a)
through FIG. 4 (c)). As a result, the likelihood that a worker will mistake the assembly sequence of multiple
components can be markedly reduced.

(0035)

Furthermore, the irradiation location is switched upon each expiry of the required assembly time tim for
each component Qi(m)j recognized through lookup in the database 102 by the first processing unit 110. As a
result, the worker’s assembly rhythm and the rhythm of switching the irradiation location of visible light on the
semi-finished product Pj are substantially synchronized, allowing the assembly operation to be made easier.
(0036)

Moreover, a worker, etc. in the ith area Ai can be made aware, via the image displaying device 230, of
whether or not the error between the “weight” and “center of gravity” of a semi-finished product Pj when the
appropriate component Qij has been assembled at the appropriate location thereon in the ith area Ai and the
actual “weight” and “center of gravity” of the semi-finished product Pj after passing through the ith area Ai is
within an allowable range. In view of the fact that the likelihood that an appropriate component Qij was not
assembled to an appropriate location on the semi-finished product Pj is high if this error is outside the
allowable range, the worker can be prompted to recheck for assembly error, misplaced and forgotten tool, etc.
(0037)

The foregoing makes it possible to markedly reduce the likelihood that a worker in the ith area Ai will
mistake the type of assembled component Qij, the assembly location, assembly orientation, assembly sequence,
etc., i.e. to reduce the likelihood of “assembly error” occurring.

(Brief description of the drawings)

(0038)

(FIG. 1) An explanatory diagram of the configuration of an assembly management system in an embodiment
of the present invention.

(FIG. 2) An explanatory diagram of the function of an assembly management system in an embodiment of the
present invention.

(FIG. 3) Illustration of an example of irradiation of light onto a semi-finished product

(FIG. 4) Illustration of an example of irradiation of light onto a semi-finished product

(Description of reference symbols)

(0039)

100 -- server (assembly management system); 102 -- database; 110 -- first processing unit; 120 -+ second
processing unit; 130 -- third processing unit; 210 -- reading device; 212 -+ RFID tag (information element);
220 -- light irradiation device; 230 -- weight/center of gravity measurement device; 232 -+ image displaying
device; Ai ‘- ith area; Pj -- semi-finished product; Qi -- component
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