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SCLVED BY Tl_p!l%lblhlél\a{ 1’(\)r1|;| 19(\)[ 2003-312847, discloses a physical distribution management
system for unifying the management of a process from the warehousing and
storing of delivery products that are logistical objects sent from a production
20  plant at a remote place, such as an overseas country to the shipping of the
delivery products. According to this system, management of logistical data
yielded at respective stages or places, including not only logistical data on
the production and shipment in the production plant at a remote place such
as an overseas country, but also the data on the warehousing and storing of
25 the products produced in such overseas production plant in a domestic
management warehouse and on the subsequent shipment of those products
to customers, is unified so that an operator can grasp a status of products
from production to stock in real time.
Generally, in a system of this kind, identification data or the like that
30 are pertinent to the products are imported as electronic data to be managed
by a computer. Specifically, in a production plant that is to deliver products
produced therein, media such as barcodes or IC tags that support product
identification data for identifying each product are attached to the products,
and then in a management warehouse, these product data are scanned with
35 a barcode reader or the like. Thus, work histories of the products in the

warehouse are stored in a computer, which are updated every time a new
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20 included in pre-shipment data preliminarily reported from a production
plant computer. If both the product identification data are consistent with
each other, it is assumed that the products that exactly correspond to the
product identification data have certainly arrived. Thus, product data
indicating the features of the products inclusive of the above-mentioned
25 product identification data are saved, as data on actually received incoming
products, in a management warehouse computer installed in a management
warehouse.
According to this system, however, when the number of products to
be handled becomes vast, many drawbacks have been noted. That is, as the
30 number of the products delivered increases, a data volume including data on
the received products or the like becomes too large, so that data management
at the management warehouse computer becomes complicated. Further, at
the time of the arrival goods inspection in the management warehouse, the
arrival packages must be all unpacked to read every barcode attached to all
356 the products within the packages by scanning one by one, which would lead
to vastly time-consuming labor hours. Furthermore, when the production
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[ rformed in the production plant while managenent by product
Pﬁcgﬁgen;aaggnent marehouse)? it is difficult to specify which package 5 4
contai ned a product in question and which product is the one to be returne
if a customer returns the product or inquires about a defect of the
product, thus leading to difficulties in naking a pronpt response thergto.
Moreover, whilst each product is subsequently stored in a predeterm ne
position of the warehouse, if position identification data for
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20  of each product.

Recently, in substitute for the barcode label mentioned above, the use
of an RFID (Radio Frequency Identification) tag referred to as a wireless IC
has been taken into consideration, said RFID tag enabling the readout and
rewriting of data in a contact-free manner by using electromagnetic waves.

25 In reality, however, only a sheet-like RFID tag with a communication range
of about 10 ¢m can be attached to a small-sized product due to some
restriction in shape if the size thereof becomes small to a certain extent. For
example, where box-shaped packages of products are stacked, the
electromagnetic waves cannot sufficiently reach the tags attached to the

30  products located in the middle of the stack. Thus, the advantages of the

RFID tag eventually cannot be fully exploited, so that there has been a

dissatisfaction that a time required for checking arrival of all products could
not be reduced substantially.
On the other hand, in a production plant, inspection tags called

“traveling tag” would be traveling on a production line together with each

product. Every time any one step in a working process is completed, a worker

35
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a site for the step enters a check mark or the like in a
Brgdgternined col um of ?he traveling tag to store and manage a work t
history of each product by nmeans of the traveling tag. The traveling tag,
however, is a paper in which a work history is entered. Hence, it is
troubl esome to continue to 5 keep the traveling tag for each product ?ver a
fixed period of time. Further, when a user's conplaint is received a t?r
shi pment of a product, it takes too nuch tinme to locate the traveling tag
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the check of arrival of all products without the need to scan respective media
attached to products one by one.

20

A second object of the present invention is to provide a product

management system that can minimize a burden on data management in a

25 management warehouse computer even if position identification data for
identifying where each product is stored are added.

A third object of the present invention is to provide a product

management system capable of simply managing as to which worker worked
without the need of entering in a job card or the like.

30 A fourth object of the present invention is to provide a product

management system capable of rapidly and certainly checking arrival of all
products even if there are a large number of the products whose shapes allow
only sheet-like RFID tags to be stuck thereto.

A fifth object of the present invention is to provide a product

35 management system capable of eliminating the need to use any inspection
tags on a production line.



tags on a production line. 4 MEANS FOR SOLVI NG THE PROBLEMS To achieve the
first object mentioned above ' there is provided a 5 product.nanageﬂent
system according to a first aspect of the present invention in whic g t
production management conputer installed in a production plant of products
is connected via a communication line with a nanagenent warehouse conputer
installed in the management warehouse for managing a process fromarrival
and storage of the products fromthe 10 production plant to the|r

shi prent, wherein the production managenent conputer conprises: a
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to the management warehouse computer. The management warehouse
20 computer is provided with a reader device for reading or scanning a medium
that is provided on the package and bears the package identification data of
the package. Further, the management warehouse computer comprises a
incoming product inventory management means for assuming that the
products corresponding to the product identification data associated with the
25 package identification data have arrived and then for storing the package
identification data in the storage means as data on actually received
incoming products if the package identification data included in the
medium scanned by the reader device exist in the pre-shipment data
transmitted from the production management computer.

In this case, the pre-shipment data transmitted from the production
management computer include, besides the product data representing the
features of the products, data for associating the product identification data
for identifying each product included in these product data with the
package identification data for identifying the package containing the
85  products. Consequently, without unpacking the packages one by one to scan

all the media such as barcodes or the like that are provided on the products

30
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20

present invention, the aforesaid media may comprise any one of a barcode, a
two-dimensional code and a contact-free identification element. With barcode
and two-dimensional code, recording can be performed by printing, while

with a contact-free identification element such as an electronic tag, recording
can be performed by writing.

25 In a production management system according to a third aspect of

the present invention, the incoming product inventory management means
allows position identification data to be included in the data on actually
received incoming products to be stored in the storage means, in addition to
the package identification data, said position identification data being
30  associated with said package identification data to identify positions of the
packages as stored, corresponding to the package identification data.

Thus, the data on actually received incoming products stored in the
storage means comprise the package identification data corresponding to the
package whose arrival has been confirmed and the position identification

35 data for identifying the storage position of the package associated with the
package identification data. Namely, the position identification data are
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whose arrival has been confirmed and the position identification 35
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, a burden on
e S L oA Bt pmnitsns e
20 he incoming product inventory management means that has received the
operator identification data can constitute the data on actually received
incoming products stored in the storage medium by at least the package
identification data corresponding to the package whose arrival has been
confirmed and the operator identification data associated with the package
25  identification data. Hence, the trouble of entering which worker did that
work in a job card or the like can be saved. Besides, the operator
identification data are associated not with the product data defining each of
the products existing in vast numbers as the minimum unit but with the
package identification data defining each of the packages containing one or
30 more of the products as the minimum wunit. Hence, a burden on the data
management in the warehouse computer is kept to the minimum.
Furthermore, in a product management system according to a fifth
aspect of the present invention, a first medium comprises an active RFID tag
capable of reading out and rewriting in a contact-free manner and the reader
device comprises antennae installed in a conveying passage of the package.

Accordingly, in the management warehouse for managing products

35
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re, in a product management system according to a fifth aspect of
fﬁ;tgféggnt inventPon, a first nediumconprises an active RFID tag caggble
of reading out and rewiting in a contact-free nmanner and the rﬁa er ’
device conprises antennae installed in a conveying passage of t $ Pac age.
Accordingly, in the management warehouse for nanaging products f hroma
production plant, every time a package containing one or nore o .;.e Con
products passes through the conveyi ng passage, the package identificatio
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: i - shi t data crea nmeans

o 1 A O, RGHPLE 30k PRt S oot e e
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entered in tH@ %&?@n@m&mmmmudm on each product, while the package

| dentificati on datMomovegniree dridudthddgeim BRAURT WAL 0N Be ety

Do T By e e oot Bbne

first mediuman

20 comprises a passive RFID tag with a narrower communication range than
that of the first medium. Then, the pre-shipment data creating means is
constituted so that the package identification data read out of the first
medium and the product identification data read out of the second medium
are associated with each other to create the pre-shipment data.

25 Accordingly, in the production plant, the product identification data
are entered in the second medium provided on each product, while the
package identification data are entered in the first medium provided on the
package. Therefore, by reading the package identification data out of the
first medium and the product identification data out of the second medium,

30  the pre-shipment data associate these package identification data with the
product identification data, thus allowing the pre-shipment data required to
check the arrival of the products to be easily made up. Besides, at the time of
inspection of arrival of product, since the product identification data need not
be each read out of the second medium provided on each product, the passive

35 RFID tag with the narrower communication range and of a comparatively

low price can be utilized as the second medium, thus allowing the system to
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re-shi pnent data associate these package identification data with
?gethgrgduct igentification data, thus allow ng the pre-shipnment data
required to check the arrival of the products to be easily made up.
Besides, at the tinme of inspection of arrival of product, since the i
product identification data need not be each read out of the second medi um
provided on each product, the passive 35 RFID tag with the narrower 4
comuni cation range and of a conparatively |ow price can be ut|I|_zeh gs
t he second neeleasily establiashtédwi ng the systemto 8 be easily established.
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Bl thor i Soeahd et VIR b6 Mok, PR b thErchiba the Rrodystorarss
tma preélé’nt Iiﬁﬁg%fht pBfl, packedr ani the opaclemsmor Theans b3 erepdiig detk ddckage

correspond rdehafeaonPARGPBt NS sEaRAMNE ARG, U L2 Secgnd
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i EaP Wi ch
. . d nedi’um Besi ‘ 5t BFy Rl
? L: &rﬁ Er gg%@%ﬁ%ﬁ;ﬁg Wrrlrigng of work completion data indicating the work

20 completion at the process step in the second medium for each process step
corresponding to the sensor means when the sensor means senses the
presence of the second medium.

Accordingly, only by bringing products close to the sensor means
provided at each process step of the production line, the sensor means senses

25  the presence of the second medium, so that the work completion data
indicating the work completion at each process step are entered in the second
medium. Besides, the work history data in which the work completion data
at each process step are accumulated are stored in the second medium
provided on the product completed. Consequently, even when complaints are

30  yielded at users' end, the work history of the products in the production line
can be obtained on the spot by reading the work history data directly out of
the second medium, without bothering to refer to the production plant.

Further, in a product management system according to a ninth
aspect of the present invention, an RFID tag writing instruction means is

35  constituted so that date and hour the sensor means sensed the presence of
the second medium are included in the work completion data.
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rocess step are accunulated are stored in the second medi um
SﬁoS?ggdpon t he proguct conpl eted. Consequently, even when conplaints are
30 yielded at users' end, the work history of the products in theh
production line can be obtained on the spot by reading the work |stor%/h
data directly out of the second nmedium w thout bothering to refer to e
production plant. Further, in a product managenent system according to a
ninth aspect of the present invention, an RFID tag witing instruction
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' be
the data managenent in the m ouse ut er can
sinmplified. Besides, the ar??ﬁx‘mrg ﬁMQ\f‘@’i‘ﬁE Nan be confirmed
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ta, cond aspect o resen
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package is dgfd suc
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m ni num
package Is def Idneg 1S storeed are associated with the package identification data in

20 wh1ch the package is defined as the minimum unit, Thus, even if such
position identification data are added, the burden on the data management
in the warehouse computer is kept to the minimum.

According to a product management system of the fourth aspect of
the present invention, it can be easily managed which worker did that work,

25  without taking the trouble to write in the job card or the like. Further, the
operator identification data are associated with the package identification
data in which the package is defined as the minimum unit. Hence, the

burden on the data management in a warehouse computer is kept to the
minimum.

30 According to a product management system of the fifth aspect of the
present invention, even if there are a large number of the products whose
shapes are ones to which only a sheet-like RFID tag can be stuck, the arrival
of all the products can be rapidly and certainly confirmed.

According to a product management system of the sixth aspect of the

35  present invention, the pre-shipment data needed to check the arrival of the
products can be easily made up, and besides the system can be readily
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data managenment in a warehouse conputer is kept to the
g?%?ﬁﬂn?n3gh§ccording tg a product managenent systemof the fifth aspect of
the present invention, even if there are a |arge nunmber of the producLs
whose shapes are ones to which only a sheet-like RFID tag can be stucd,
the arrival of all the products can be rapidly and certainly conflrn§5.
According to a product nmanagenent system of the sixth aspect of Fhel >
present invention, the pre-shipnent data needed to check the arrival o 5 e
products carfopstidatid.y nade up, and besides the systemcan be readily
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can be sftored in RE Wi RfluSBQOemfmt SFtRIthpE the pighitht hepqut aduct
at the produbeimpesénnmventions thb tvidrkeRistériedatang %vﬁg&ie&o%g éﬁﬁﬁﬁéﬂbﬂ%agc% a

n t em.of the nint spect _ of ) I nvention,
Ito Lgdg gf:t rr?i arf‘ge‘{:%% %’?é%% cuPStea ?CSP"B’QE‘EP%?%}H bewstored in a speand medium, so
traceabi | i t yhed the wetkahissary BREES pBEBGR HTHHKNEIIdHE DRAVNGhe %F@Bﬁd
i nvention Withenbghd®d&el €adi |y understood by reference to the fo (ivv! ng
description, taken wth the acconpanying drawings, in which: FIG Is a
schemat il vi ew i | IARSPFAIDRHG anprasivst ahand geameniosyistam of theardueh aspaaasERAt

' igrst i te 20 hnventign..FIG 2
3 e Schemtye Yol LT ot 1o e L oo e ehrat.er tadl BRPgEninin »
product i on ﬁlg)ﬁ”fm&gﬁ?ecﬂhfd X&Qaénhﬁpﬁqd-enbodi ment of the present
invention. FIG 3 is a schematic view illustrating a flow i nspection of

| rehouse system accordi ng
o’the first  embod: nent SR iR B METHOR CHR rel DRANRGE

The invention will be more readily understood by reference to the
following description, taken with the accompanying drawings, in which:

FIG. 1 is a schematic view illustrating an overall framework of a
product management system according to a first embodiment of the present

20 invention.

FIG. 2 is a schematic view illustrating a flow of each product to
shipment in a production plant according to the first embodiment of the
present invention.

FIG. 3 is a schematic view illustrating a flow inspection of products

25 that have arrived at a management warehouse system according to the first
embodiment of the present invention.

FIG. 4 is a schematic view illustrating a flow of delivery and
shipment of products whose arrival has been confirmed in the management
warehouse system according to the first embodiment of the present

30 invention.

FIG. 5 is a schematic view illustrating a flow until the completion of
products on a production line according to a second embodiment of the
present invention.

FIG. 6 is a schematic view illustrating a flow showing products are

35  being contained and packed according to the second embodiment of the
present invention.
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[ [ [ [ [ l'ivery and shipnent of
FIG 4 is a schematic viewillustrating a flow of de
products whose arrival has been confirmed in the managenent warehouse c
system according to the first enbodi nent of the present 30 invention. F

S is a schematic viewillustrating a flow until the conpletion of products
on a production line according to a second enbodi nent of the present
i nvention. FIG 6 is a schematic viewillustrating a fl ow show ng products
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Her eunder | sD¥eBESBri ption of preferred enbodi nents to which the presen
invention is applied with reference to the acconpanyi ng drawi ngs 10 First

[ t First, a | i ranework of a product nenagenent systemin
Eggg(rjljgﬁ e with a f%@g&mjﬂrﬁg WWQENTHE/MENTI&N%SCH bﬁd
with reference to FIG 1. The prodgct nmanagement syftgmsflgfnorzgl 2% }[(rjlstalel o

enbodi nent ri ses a produgcti on. managenen ; )
P:\ezegﬁ oduct i on pl%%l%r@qeﬁ et ?‘é’f‘%ﬁf‘&? Pﬁc‘gf PRsieriedderabagimentsuta whish the
| ogi stical dyjesentinventiomagemitedmithhais®nsy tb ¢t 3ecdmpha n%ddxleﬁvigl 4 in
managenment warehouse 3 that warehouses and stores the product’s produce y
t he productign ant 2 and nmanages the products until their shipnent, an
a backbarie s‘§‘§§ rlé)dtlmpti s installed in a managenent departnent 1 to 20

- . i t system 2a and .
order inst |
gﬁr f Oir rr?g I NSt ruc iFgﬁﬁﬂ’ o?nfokllitﬁlrl}aﬂgatﬁg)% ?grrlha egngﬁmar %&%ﬂ?ﬁﬁt@m 38
Anypgf the baacc‘f%‘i?ﬂt?es%%ﬁ. Istsgmborimant oh thenprasent dnvemtioorisrddsceidetice,
t he product iwithnefagecety Bt EMTRE ps6diit ¥ addg8mn® YySld? %&%ﬁg%ﬁ%@%
' { rehouse system 3a serving as an—arrivdl
device, and 4he o grete ™
and del i very" managerent devi ce  CORPrTSed aPHRAICtitbymapaesorealt sustsmn eRa( PC)
or the I%Pke inftallagoima ipreduction pamit 2 iy ameanste plaks @rerddiiRitls pkSHtdRd 2
: . c and communi cati_on, ne?ns such as a
mouth, a di 9pbRYicaE ecth! 2 ﬁaﬂ%&@%t %%W%QE‘P%QSXS8618 gda installed in the
nodem or the Tike. Thése systens tan be n
management warehouse 3 that warehouses and stores the products produced
in the production plant 2 and manages the products until their shipment,
and a backbone system 1a that is installed in a management department 1 to
20  perform order instructions to the production management system 2a and
shipping instructions or the like to the management warehouse system 3a.
Any of the backbone system 1a serving as an administrative control
device, the production management system 2a serving as a production
management device, and the management warehouse system 3a serving as
25 an arrival and delivery management device comprise a well-known personal
computer (PC) or the like that comprises an operating means including input
keys and a mouth, a display means such as an LCD, and a communication
means such as a modem or the like. These systems can be connected to one
another via an exclusive communication line or a general communication
30 line (hereunder, referred to simply as a communication line 51) in which the
Internet or the like is available. In this embodiment, on the assumption
that a plurality of the management warehouse systems 3a are dispersed
within the management warehouse 3, there is provided the backbone system
la for unifying the management of various data stored in each of the
35 management warehouse systems 3a. Where only one management
warehouse system 3a exists, the function of the backbone management
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device 58 s reader equipped with a 20" communi ca
function to pek?glrl%sgg‘fregﬂggmm cation with the production nmanagenent
2

; ; 0 . 4 a
system 28 by wi r el4s. 2rensesentsvel pre-shipneact Gowt lof dhe peedudtr P”g&rthé . 2
[ t pr ibRr to ngt W5 stRal, cod .G, cqodes) o
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as a barcode reader equipped with a
20  communication function to perform data communication with the production

management system 2a by wireless. Alternatively, instead of the barcode
printer 54, a different printer for printing two-dimensional codes (e.g., QR
codes) or a writing machine for writing a variety of data on IC tags may be
used. In a backside of the label 53, an adhesive surface is formed as is
25  commonly known. Therefore, the label can be attached to an appropriate
place of a carton (a returnable box) C serving as a package capable of
containing an outer packing box of the products P and one or more of the
products P and further can be attached to a proper place of a cargo case S
serving as a cargo capable of containing one or more of the cartons C by cargo.
30 Data of the barcode 52 printed on the surface of the label 53 or the
two-dimensional code and the IC tag that substitute for the barcode are
detailed afterward.

Further, the production management system 2a comprises a
pre-shipment data creating means 11, a pre-shipment data transmitting
means 12 and a barcode print instruction means 13. The pre-shipment data
creating means 11 associates a carton ID data and a cargo identification data

35
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ntai ni ng an outer packing box of the products P and one or nore of the
S?oducts I% and furthgr cangbe attached to a proper place of a cargo case S
serving as a cargo capabl e of containing one or nore of the cartons C hy
cargo. 30 Data of the barcode 52 printed on the surface of the |abel 53 or
the two-dinmensional code and the IC tag that substitute for the barcode
are detailed afterward. Further, the production nanagenent system 2a
conprises a pre-shipnent data creating nmeans 11, a pre-shipnment data
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20  destination via the communication line 51. The barcode print instruction
means 13 gives printing instruction to an arbitrary barcode printer 54
subordinate to the production management system 2a to print on a surface of
the label 53 the barcode 52 for supporting any of the production lot number

data for specifying the products P, the carton ID data, and the cargo
25  identification data.

Additionally, among the product data, a production lot number is one
given specifically to each product P and corresponds to the product
identification data for identifying the products P. Further, both the carton ID
data that are package identification data and the cargo identification data

30 corresponding to the case S are given specifically to each carton C and each
case S.

The management warehouse system 3a comprises a printer 57
serving as a delivery instruction output means for printing and outputting
the delivery instruction data for a picking worker as a pick list (see FIG. 4)

35  when receiving the delivery instruction from e.g., the backbone system 1a. In
this regard, the delivery instruction output means may be one where the

14



identification data. Additionally, anong the product data, a production
ﬁgtlgﬁnber is one given specifically to each product P and corresponﬂs to
the product identification data for identifying the products P. Further,
both the carton ID data that are package identification data and the c?rgo
I dentification data 30 corresponding to the case S are given specifically
to each carton C and each case S. The managenent warehouse system 3a f
conprises a printer 57 serving as a delivery instruction output neans for
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based on or dabeling management means 17.

FIG. 3 illustrates a flow of inspecting the products P that have

20 arrived at the management warehouse system 3a. The incoming product
management means 14 used here makes preliminary arrival schedule data

on the products P due to arrive from the production plant 2 based on order

data sent out of the backbone system la and the pre-shipment data

transmitted from the production management system 2a. Further, when the

25 case S arrives, the incoming product management means 14 scans the carton

ID data by the reader device 58 from the barcode 52 of the label 53 attached

to each carton C to determine, as inspection of arrival of product, whether

the carton ID data exists in the pre-shipment data included in the arrival

schedule data or not. Furthermore, the inventory management means 15

30  comprises function to recognize the arrival of all the products P packed in the

carton C from the product data containing the product lot number associated

with the carton ID data if the carton ID data scanned by the reader device 58

exist in the pre-shipment data included in the arrival schedule data in the

incoming product management means 14 as well as function to associate the

35 carton ID data included in the data on actually received incoming products

and a position where the carton C corresponding to the carton ID data is

15



data sent out of the backbone systemla and the pre-shipnent data
transmtted fromthe producti on nanagenent system 2a. Further, when the 25
case S arrives, the incom ng product managenent neans 14 scans the carton
| D data by the reader device 58 fromthe barcode 52 of the | abel 53
attached to each carton Cto determ ne, as inspection of arrival of
product, whether the carton ID data exists in the pre-shipnment data
included in the arrival schedule data or not. Furthernore, the inventory
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B e B e ez Poigiea «he
del i ver y20i ngor gbei alelivyry hinsteaettsn dbyi ¢Be 53eaddte @ViK™®HE, the shipment
management means 16 searches whether the delivery instruction data
containing the carton ID data supported by the barcode 52 exist or not and if
existing, switches the delivery instruction data to delivery instruction result
data to store anew the delivery instruction result data in the storage means
25  of the management warehouse system 3a.

When scanning, by the reader device 58, the barcode 52
corresponding to the carton C containing the products P immediately prior to
the shipment, the labeling management means 17 searches whether the
delivery instruction result data containing the carton ID data supported by

30  the barcode 52 exist or not. If existing, the labeling management means 17
makes the printer 57 print out the documents required for shipment
including the identification tag, the delivery card, the invoice for the
shipping company or the like with regard to the product P. Further, when the
delivery has been decided, the labeling management means 17 changes the

85  delivery instruction result data into delivery result data to store anew the
delivery result data in the storage means of the management warehouse

16



nt means 16 searches whether the delivery instruction data
ggﬂ?%?ﬂ?n; the carton ID data supported by the barcode 52 exist or not and
if existing, switches the delivery instruction data to delivery |
instruction result data to store anew the delivery instruction result data
in the storage neans 25 of the management warehouse system 3a. Wen ]
scanni ng, by the reader device 58, the barcode 52 corresponding to the ]
carton C containing the products P inmediately prior to the shipnent, the
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' ith regard 5 to
nmeans of the managenent warehouse system 3a. Furthernore, wth r
the prodicts P t haleHaigca Heagription wé flowscofipaiduspedndtdita frededrided of the

Toea st o e o o el Rar SR AR Mrdle WHBA Il ifich, hiifigrical, |
Lhe St or no AL et dtli temicdapstanthealike afiihecpradvety Patdaradabhe
sal es anourdetdaniedl @cddrding o drdefs friopd icABtdthedd Qﬂﬁd%%lg{}%qg%%gn%tgat a
hppol | et § oncirer HbutPOPE whckbbie (St o SR Bafdatye axstem de etascs ithe of
? Egepr odfict ©rdepdata inithe stordge eneanieithcarporaded in tioe Badssnd SRIRGUSE QAR' S
1 e i A A e

I tores t age” mear '
ncor por at ed e EBERB HErelpse riytemda wshem the ramdssion instbactidat a
to the produntang 5MEnaheddusishThrd z?'ad%r&déh%ti]%ﬁ”@%%?ﬂ% éswg{%e g &%ﬂ{szem
3a using the_transm ssion nstrugtlon means. 5. I'n e produ ,
a product i Ononpf R ‘#%tacﬁrggtsg}a tedtothe production management system 2a, so
20

that the production of the products P ordered starts.

After the completion of the products P, the pre-shipment data
creating means 11 constituting the production management system 2a
creates data on the production plant number, the production line number,
the product lot number, the production date or the like with regard to each of

25  the products P as the product data to store the data. The barcode print
instruction means 13 prints and outputs the barcodes 52 for supporting the
production lot number assigned specifically to each of the products P on the
labels 53 using the printer 54 to stick the label 53 with the barcode 52 to
each of outsides of corresponding products P.

30 On the other hand, the barcode print instruction means 13 prints and
outputs the barcode 52 corresponding to the specific carton ID data 52 and
the barcode 52 corresponding to a specific cargo identification data on the
label 53. Then, the label 53 with the barcode 52 containing the carton ID
data is attached to each carton C in advance, while the label 53 with the

856 barcode 52 containing the cargo identification data is attached to each case S
in advance. Additionally, shapes of the each carton C and each case S are not

17



on the order data transmtted to the producti on managenent system 2a, soO
20 that the production of the products P ordered starts. After the

conpl etion of the products P, the pre-shipnment data creating nmeans 11
constituting the producti on managenent system 2a creates data on the
production plant nunber, the production |ine nunber, the product | ot
nunber, the production date or the like with regard to each of 25 the
products P as the product data to store the data. The barcode print

i nstructi on Réwaeulaglypiiitesl. and out puts the barcodes 52 for supporting the
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bar codes 52 278 35¢X0¢d Dysthe reader, dewice, p8dwith each other to store them in
20  addition to the product lot number.
The foregoing system is specifically explained based on FIG. 2. When
a plurality of the products P is packed in a specified carton C on the
prodr1ct10n line, the reader device 58 scans sequentially the barcode 52
provided on each product P and that 52 provided on the carton C for packing
25 the products P. Here, e.g., if the carton ID data of the carton C are
MA300004", the notation by combination of English characters and
numerical characters, the carton ID data "MA300004" and each production
lot number of each product P is associated with each other by the
pl:e-shlpment data creating means 11. Further, in cases where four cartons C
30 with -the carton ID data "MA00001 to "MA300004" are packed in the case S
that is one cargo unit at the time of the shipment, the reader device 58 scans
sequentially the barcodes 52 provided on these cartons C and the barcode 52
Prowéed on the case S for packing the cartons C. Assuming that the cargo
identification data (a case mark) included in the barcode 52 provided on the
case S is, e.g., numerical characters "01", the pre-shipment data creating
means 11 associates the cargo identification data "01" and the carton ID data

35
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nagenent system 2a. The pre-shipnment data creating neans 11 associ ates
?ﬁe gargo idgntification dgta and the carton ID data that have been
scanned by the reader device 58 with each other to store themin 20
addition to the product |ot nunber. The foregoing systemis specifically
expl ai ned based on FIG 2. Wen a plurality of the products P is packed in
a specified carton C on the production |ine, the reader device 58 scans
sequentlally t he barcode 52 provided on each product P and that 52
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shi pment obj ecta and t hen. associ ates docunent a on he™s

docunent at i ¥ foRgeEngdy go identification data "01" to "03", storing
t hese 20 Thus, when the association of the delivery products is completed in

the production management system 2a, the shipment is performed by case S
toward the management warehouse 3 after the shipment documentations
including the shipment item list 59 and the invoice 60 are attached to the
delivery products. Then, the production management system 2a transmits

25  the pre-shipment data to the management warehouse system 3a before or
after the shipment. The incoming product management means 14
constituting the management warehouse system 3a makes the order data
sent out of the backbone system la and the pre-shipment data transmitted
from the production management system 2a correspond to each other and

30  Thus creates and stores the arrival schedule data on the products P due to
arrive from the production plant 2.

In the management warehouse 3, when the case S that is a cargo
from the production plant 2 has arrived, a worker unpacks the case S while
checking the invoice 60 to take out the carton C that is a package included in

35  the case S. At this moment, when the worker have scanned the carton ID
data from the barcode 52 on the surface of the label 53 attached to the carton
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15 data as the pre-shipment data. In other words, the pre-shipment data
cgntain t he proguct da?a I ncl uding the cargo identification data, the
docunentation data, the carton ID data, the product |ot nunber data, the
product | ot nunber that are associated with one another, and the product
ot nunber concerned. 20 Thus, when the association of the delivery
products is conpleted in the production managenent system 2a, the shipnent
is perforned by case S toward the nanagenent warehouse 3 after the
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e Sc e reader device 58, respectively, the position
20  identification data (that indicates the position the carton C is arranged)

included in the barcode 61 and the carton ID data included in the data on
actually received incoming products corresponding to the carton C are
associated with each other and then the data thus associated are written
over and stored (renewed) in the storage means incorporated in the

25 ~management warehouse system 3a as the new data on actually received
incoming products containing the position identification data.

Thus, the inspection of arrival of product at the management
warehouse 3 is completed only by scanning the carton ID data from the
barcode 52 on the surface of the label 53 attached to each carton C. Hence,

30  there is no need to unpack the carton C to scan the barcode 52 provided on
each product P. As a result, the time required for the inspection of arrival of
product can be considerably cut down. Further, when the carton C is
arranged within the arbitrary area in the management warehouse 3, by
scanning the barcode 61 containing the position identification data

35 corresponding to the area and the barcode 52 provided on the carton C by
using the reader device 58, the carton ID data corresponding to the carton C

20



Further, in a position of the management warehouse 3 where the cagaonfc IS
stored, at every area partitioned into a fixed size, the barcode o]
position 15 data for specifying the area is assigned at every area Con of
partitioned into a fixed size. The carton C subjected to the |nspeg Ipthin
arrival of product by the inventory managenent neans 15 is arraﬂgeb mgode
an arbitrary area. Then, when the barcode 61 of that area and é e bar

52 provided on_ the carton C are scanned by the reader device 58,

respecti vel yand rtélepdaﬁag oona@iiallyenddeiveah inemidit pﬁ&ddbag Aég%%?&gﬁvg%?ﬁ%w
Carton 1D deporfiofitdte MRS he SRECHIE b1 fie et Bipnoac Barer oprduct s
gg; '; ggpondi n{ieo ophactuallyo reived ingeming gireduvist matachlyotiheanabd ddpediyt he
data thus assacthédevhre eachich®fbn CM8 stMd ; tﬂfee&aﬁﬁggﬁl\@%g)w ' nhtohee ﬁﬁtgge

i in the 25.nana nt way ehouse Syestem sa as PHE ata
on act uar y B2 Ehe Fariolt AT A8D ADB e PESIMCA AL mreberspess ssmoiated with
i dent i fi cat i eachdather, Titusant be grspedt mrgf eddH m{r}ugy{ gr%ggﬁ%ﬁaf B} Etgltea
(romthe  barnaBBUBSE Wb RLERTE o Iihah? dantaBi wm shermann amanezefhicar t on
fCr Olr—Te?ur:]S 3?7;4:&!5{@315%0@@0’&1@117 rezeiveghinicoting prodwétsC t 0 scan]c t het Ear code 52

: . ! . . . Or e

opecton of ar | yans fihct th&adhal 68t rlsREeion of Al Gorpduchyofihe
:I\IhEIEl) t hel%c arffréﬁuét ¥’sls stotedriyepackagei (oaxton Q) bhe nanutity efdath tdle FRlageaEnt

war ehouse 3,inbthe SeampeitertheRancoe b@%«ﬁfe%”égfée}{g ! lraltr?ﬁgpggircygﬁgirgg with

or ovi ded_on TRBCEUA (L prodiutt iy Adktippalisratieiheedam, on hetiodht ruciv@ddat a
(F:)or respondi rigcoming@mdpbtsnhé‘s_l%énaﬁld)rbdl,eg}???%v&gg?gtqi%{é%%%gﬁf:%Mg%é s 15

par code 61 ararerns spnuiilon ko ot e biafetol imduded yn: dhi aeival
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The backbone system la transmits delivery instructions of the
product P whose arrival data exist to the shipment management means 16 of
the management warechouse system 3a. The shipment management means
16 extracts the data on actually received incoming products specifically

25  associated with the product P that received the delivery instructions, from
among the data on actually received incoming products stored by the
inventory management means 15, and then stores, in the incorporated
storage means, the shipment schedule data including an expected date of the
shipment or the like along with the shipment instruction data created for
instructions to picking workers based on the shipment schedule data,
respectively. The shipment management means 16 allows the printer 57 to
print out a pick (sorting work) list where the packing identification data (the
carton ID number) and the position identification data or the like that are a
picking target are written. By the pick list, the picking workers can grasp in
35  which carton C located at which place the products P they should deliver and

ship are contained. Alternatively, in the pick list referred to here, the barcode

30
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[ nagenent system can be kept to the m ninmum as conpared with
Imra]n;g?ngada?a by prgduct P. Additionally, after the data on actually
received incom ng products has been stored, the inventory mana_gemaﬂt nmeans
15 performs transmission telling that the products P included in the I
arrival 15 schedule data have infallibly arrived to the backbone syjstem]c a
as the arrival data. Next is, with reference to FIG 4, a descrlptlﬁn or
operation in a physical distribution process fromthe delivery of t‘ .e
products P stosrespopding e to nthagemehageaidhotifieatden t datheiands ht*,HHTEEgSﬁ@EE
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geLi Vﬂ]gdr Za’i‘gglﬁggég@?gté it ﬂ)eglh%?gg estaned ugdates the dapt);a on actually received
y 20  incoming products containing the carton ID data. The data on actually
received incoming products updated are transmitted to the backbone system
1a via the communication line 51 as the arrival data.
Where all the products P included in the carton C are included in the
shipment instruction data, the carton C containing all the products is
25  subjected to delivery operation with all the products P included in the carton
C. On the contrary, if only part of the products P included in the carton C are
included in the shipment instruction data, only the required number of the
products P included in the carton C are taken out to be stored in a new
carton C. Here, the barcodes 52 provided on the products P taken out are
30  scanned by the reader device 58 and then the shipment instruction data
corresponding to the carton ID data provided on the new carton C scanned
similarly by the reader device 58 are switched to the delivery instruction
result data. Besides, at the same time, the production lot numbers of the
products P that have remained in the carton C and the original carton ID
35 data are associated with each other to be renewed into the inventory

management means 15. As a result, even if only the part of the products P

22



he carton ID data included in the barcode 52 are transmtted to
ig.txgeﬂa;agenent war ehouse 3a, the shipnment management means 16 searchef
whet her the delivery instruction data containing the carton ID data exlsd
or not. Alternatively, the scanning processing nmeans 58 that has receive
the delivery instruction data may performthe search, while the scignlng
processing means 58 conprises part of the function of the shipnent §
managenent neans 16. Then, if the delivery instruction data correspondi ng
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scanni ng, by, bllse{ the r gler devi ce 58, the barcode ortespordi to
the carton étcor#gﬂ?ﬁﬂa ‘ﬁ?f epghageept graneheupe sysitar Boand besitkes whehhe
20 the shipment has been decided, switches the delivery instruction result data
to the shipment result data to store anew the shipment result data in the
storage means of the management warehouse system 3a. These delivery
result data and shipment result data are transmitted to the backbone system
la as the delivery data and the sales amount data, which are subjected to

uniform management by the management department 1 equipped with the
backbone system 1a.

25

Part of or all of the shipment result data are sent to, e.g., a shipping
company as a shipment account list. Further, the shipment result data are
transmitted to the shipping company as shipment account data the shipping

30 company stores.

As described above, in the present embodiment, there is provided the
product management system in which connected via the communication line
51 are the production management system 2a that is installed in the
production plant 2 of the products and serves as a computer for the
production management computer, and the management warehouse system
3a installed in the management warehouse 3 for managing the process from

35
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P, the worker searches whether the carton ID data supported by the
823238255210r the delivery instruction result data containing the product
ot nunbers exist or not. Alternatively, the reader device 58 may perform
the 10 search, while the reader device 58 may be equi pped with part of the
function of the I|abeling managenent nmeans 17. |f the carton ID data or the
delivery instruction result data containing the product |ot nunbers exist,
the | abeling managenent nmeans 17 nakes the printer 57 print out the
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The product ﬁ@éﬁgelﬂénﬁrsaﬁtﬁﬁi tﬁ%ﬁbsﬁ%%&tu}}?s Rbfr %g ﬁge ng:”t‘ 53 product g
means 11 and ,t h? - shi grrent ata trans mean
identifich lon data associated with the package identification data have
20  arrived to store the package identification data in the storage means as the
data on actually received incoming products if the package identification
data included in the medium scanned by the reader device 58 exist in the
pre-shipment data transmitted from the production management system 3a.
In this case, the pre-shipment data transmitted from the production
25  warehouse system 3a contain, in addition to the product data representing
the features of the products P, data that associate the product identification
data for identifying each product P included in the product data with the
package identification data for identifying the carton C containing the
products P. Accordingly, at the time of the inspection of arrival of product in
30  the management warehouse 3, even if the carton C is not unpacked to read
all the media such as the barcodes 52 or the like provided on the products P
within the carton C, by scanning the medium provided on the carton C using
the reader device 58, the arrival of the products P corresponding to the
product identification data associated with the package identification data
36 can be confirmed by checking whether the package identification data
included in the medium exist in the pre-shipment data or not. Besides, if
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-shi prent data creating means 11 creates the product data including
?hgrepfodgct identificationgdata (the product |ot nunbers) for identifying
each product P and representing the features of the products P and further
creates the pre-shipnment data associating the package identification data
(the carton ID data) for identifying the carton C serving as a package 10
contai ning one or nore of the products P with the product identification
data. The pre-shipnent data transmtting nmeans 12 transmts the

pr e- shi pnentthedpackage idmltifﬁd"a”tgﬁffﬂﬁta WﬁbeH&'dS& S!ﬁ& Eiﬁbéﬁxm-r%}% nfega

h rov ded, wi th vice 58 rea nga
:‘Nﬂ gt Oﬁzgl u%)éagig ﬁ]dgglé:re cs,ﬁoé) (tihﬁtprfa§ %nt VeRteDHMBNAEE I S

t he package m8ansg gkt |1ﬂ$f@é1t8dom ctheanrahagbmemrmnelﬁzus]éushhiﬁésmﬁﬁi rfgagfrgg%nent

i nvent or
haang_ (e DedameP derioniing B i PONRE, RledfiticanioR ot et iian ﬂEm
means 15% cfllh 8§ tlﬁ‘a@tlflﬁf@lm od@‘@a shawer @xpmadl rtg tsbortehethpr oghudia 20
i denti fi cat iidentificatiof b doRtainitd nbf}?roﬂﬁ%ggﬁa irf"ﬁﬂ% ﬁidr%g& r@g@%@%ﬁgﬁée

t
Phe Vant 8 onteltaron MR Al 36etrod nsrmung produstss Inf ottie wackadhe dats on
i dent i fi cat iastuallptrecdived intedning ﬁﬂ@duﬁﬁm Qéaﬁgdt}%’péél&%eﬁggﬁ%laﬁggﬁgﬁgnt58
xS T St 6y R ] ARSI Sl PO o T 0L
;S))rlzdﬁct i19n  cppligmresh o vl %yeﬂdm e& thent produdtn (haﬂdl tcbﬁfmhmg heher pmtﬁictdat a

f ts P cia
br bduct i 112%??%‘?"?;5?3%“&% 2spbcaddl ity thel palRh2e iIBRUARRARH SH8iA 65K ¢ he

product dat £RAIRELReIn g]é‘ka@é"ﬁﬂél%t$hlpmntor1ddatlﬁcahom dHenté,yithg tdwta
carton C Cormanagelgehben the Mg%nfent%ﬁ%d&'%&sté% FGud | gﬁnﬁfyghegv

I nspection of arr 'FV ment vvare i f

duct
the carton Cis not I[‘ih Iéég‘e@]et %mpgaldne%q ItheRargede a2dgatsedsas blae mfrdmdes 52
or the 13pke mttmﬂldedrocm thabapealiyat deddt atiyt dfthélof fife ﬁﬁéid%eﬁsm%l %Sﬂeg BhR9

e rea ¥l C€E.
e ver o ReBtadeteONdUARALLA olenitth "thast B8 b¥ i £ i dhedat a

associ at ed vhqirﬁo‘i?l énéa@@a@}@o-du@nnsﬂonahmdm ate trridabia lﬁoxbﬁec@dftig, hile Rhe

checki ng whejoeict!frge ﬁ’@@rﬁ@ﬁ@aﬁ&? @férﬁéﬁ@%%cgfag?&ael]e}:ﬁgﬂ Hided fﬁg%rtkegglémh hT

t he, pre-shi ata or, not
?)c(lla?]t i :‘ |ncat| i (ol ﬁgg?qﬁ(f%r‘?‘}?r@% medi um scanned by the reader device 58
exi st iR0the pre-dhi phrenpredahe, etabediniiet)t tHe iRORILTEHoduct management

means 14 and the inventory management means 15 are constituted so that
in addition to the package identification data, the position identification data
for identifying the storage position of the carton C corresponding to the
package identification data are included in the data on actually received
25 incoming products to be stored in the storage memory with the position
identification data associated with the package identification data.

Thus, the data on actually received incoming products stored in the
storage medium comprise the package identification data corresponding to
the carton C whose arrival has been confirmed and the position identification

30  data for identifying the storage position of the carton C associated with the
package identification data. Namely, the position identification data are
associated not with the product data for defining the products P existing in
vast numbers as the minimal unit but with the package identification data
for defining the carton C containing one or more of the products P as the

35 minimal unit. Hence, the burden on the data management in the
management warehouse system 3a is kept to the minimum.
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means 15 installed in the managenent warehouse 3a assunes that the

products P corresponding to the product identification data associated with
5 the package identification data have arrived to store the package
identification data containing no product data in the storage nedium as the
data on actually received incom ng products. In other words, the data on
actual ly received incom ng products conprise only the package
identification data corresponding to the carton C whose arrival has been
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mini num._ 25 carto ose arrival has been checked and the operator
20 identification data associated with the package identification data.

Accordingly, the trouble of writing which worker has performed the work in
job cards or the like can be saved. Besides, the operator identification data
are associated not with the product data for defining the products P existing
in vast numbers as the minimum unit but with the package identification
25 data for defining the carton C that collects up one or more of the products as
the minimum unit. Hence, the burden on the data management in the
management warehouse system 3a can be again kept to the minimum.

Second Embodiment

30 Next is a description of a second embodiment applied to the

production management system described above with reference to the
accompanying drawings FIG. 5 to FIG. 7. In the present embodiment, as a
medium provided on the carton C and the product P, an RFID tag is utilized
in which various data can be read out and rewritten by wutilizing
35  electromagnetic waves in a contact-free manner instead of the barcode
described previously. In the meantime, the same reference symbols are used
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r, in the present enbodinent, the reader device 58 is constituted so
'ltzﬁgit h\ﬁ/nén t he regder device 58 scans the barcode 52 that is the medium
the operator identification data for identifying a scanning worker stored
in advance are output to the incoming product inventory 5 management neans
together with the package identification data included in the barcode 52.
Furthernore, the incom ng product management means 14 and the inventory
nmanagenment neans 15 are constituted so that in addition to the package
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20 to 72N and the reader writer 74 may be integrated together.

The production management system 2a comprises an RFID tag
management means 77 for giving instructions to write work completion at
the process steps corresponding to the antennae 72A to 72N in the RFID tag
71 as a time stamp (data of the present hour and date) every time the RFID

25 tag 71 of the products P flowing on the production line L passes within the
communication range of the antennae 72A to 72 N. Alternatively, the
function of the RFID tag management means 77 may be given not to the
production management system 2a but to the reader writer 74, while data
substituting for the time stamp may be exploited as the work completion

30  data of each process step.

FIG. 6 represents an example of use at the time of packing the
products P in the production plant 2. In FIG. 6, reference symbol 80 denotes
a handy type portable reader writer provided as a read/write device similar
to the antennae 72A to 72N and the reader writer 74. This reader writer

35  comprises, e.g., a terminal 81 with function to communicate wirelessly with
the production management system 2a and a reader writer pen 82 that is
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r parts the sanme as in the first enbodi nent and a duplicate
ggsifipﬁion thereof is omtted. FIG 5 represents an exanple of use of
such RFID tag for the products P in process of production in the .
production plant 2. A sheet-like 5 RFIDtag 71 is attached to each of the
products P that are flowing on a production line L in process of
production. The RFID tag 71 utilized in this case is a passive type that
enabl es communi cation within a range of about 10cm and includes no battery
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20 shown here, when a plurality of the cartons C is packed in the case S, the

active RFID tag may be attached to a proper portion of the case S.

The production management system 2a comprises an RFID tag
writing means 85 that instructs writing of the product identification data
specific to each product P in the RFID tag 71 provided on the product P and

25  further instructs writing of the carton ID data specific to each carton C in the
RFID tag 84 provided on the cartons C in substitute for the barcode print
instruction means 13 shown in FIG. 2 described above. In the present
embodiment, since various data can be written directly in the RFID tags 71,
83, e.g., via the reader writer 80, 84, the barcode printer 54 as shown in the

30  first embodiment can be dispensed with. As a matter of course, the function
to instruct writing of the cargo identification data in the RFID tag of the case
S may be added to the RFID tag writing means 84 described here.

FIG. 7 represents an example of use in the management warehouse 3.
In FIG. 7, reference symbol T denotes a cargo track loaded with the cartons C

35  containing the products P and the cargo track T runs on a road R toward the

management warehouse 3. The gate type reader writer 88 is provided at an
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rises, e.g., atermnal 81 with function to communicate wrelessly
\?\ft ﬁon}t)hesproduc'?i on nmanagenment system 2a and a reader witer pen 82 that
is 27 connected novably to the ternminal 81 and conprises the function of
antenna and of reading out and rewiting. The reader witer 80 is a
substitute for the reader device 58 shown in FIG 2 in the first _
enbodi nent and conprises the function of reading out and rewiting data in
a contact-free manner for the 5 RFID tag of the product P conpl et ed.
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84 descriObedhegreducts P is assembled step by step along the production line L. In each
process step, every time all work for the products P is completed, the worker
brings the RFID tag 71 attached to the product P closer to one of the
antennae 72A to 72N corresponding to each process step. In a first process
step, e.g., when bringing the RFID tag of the product P closer to the antenna

25  T2A corresponding to the first process step, an induction voltage is generated
inside the RFID tag 71 by RF energy from the antenna 72A, so that the
product identification data stored in the RFID tag 71 are read out. Receiving
the product identification data, the RFID tag management means 77 store a
date and an hour when the product identification data have been read as

30  time (work completion time) when the first process step has been completed
with the date and hour that have been read associated with the product
identification data. Besides, work completion data that associate the work
completion time at the first process step and the name of the worker that bas
been registered in the RFID tag management means 77 and has been

35  engaged in the first process step, and a name the process step are stored in
the RFID tag 71 of the product P via the antenna 72A.
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7 represents an exanple of use in the managenent warehouse 3. In FIG
sl GLreferelr[:ce synbol T degt es a cargo track | oaded with the cartons C 35h
containing the products P and the cargo track T runs on a road R toward the
nmanagenment warehouse 3. The gate type reader witer 88 is provided at an
28 entrance of the management warehouse 3. Every time the cargo track T
| oaded with the cartons C passes through the reader witer 88 incorporated
with the antenna, the carton ID data are read out of the RFID tag 83 that
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conpl et @@ P, by reading directly the work history data out of the RFID tag 71 attached
to the product P, the work history data on the production line L can be
obtained without bothering to refer to the production plant 2. Besides, the
work completion time at each process step is included in the work history
data and therefore a tact time (a production speed) for each product P can be

25  calculated from the work completion time, thus enabling traceability of the
products P to be enhanced.

Thus, when the work for all the process steps in the production line L
has completed, packing of the product P shown in FIG. 6 is practiced. Here,
when bringing a point of a reader writer pen 82 close to the RFID tags 71

30 attached to one or more of the products P to be included in a certain carton
C, the product identification data stored in each RFID tag 71 are transmitted
from the reader writer 80 to the pre-shipment data creating means 11 of the
production management system 2a to be stored temporally in the
pre-shipment data creating means 11. Here, the product identification data

36 may be stored temporally in the terminal 81 of the reader writer 80 until
information comes in that the RFID tag 83 of the carton C has been read

30



| e and hour that have been read associated with the product
Ymdfagtltpscg'?lton data. Besides, work conpletion data that associ atekt het\r/]\o[k
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Thus, the carton ID data and the product identification data are
associated with each other. Therefore, when designating, e.g., the carton ID
data as a search condition, by extracting the product identification data
associated with the carton ID data and the product data pertinent to the
25  product identification data, the product data and quantity or the like of each
product P packed can be simply obtained without taking the trouble to
unpack them. Further, not shown here, the cargo identification data may be
stored in the RFID tag attached to the case S to associate the cargo
identification data, the carton ID data and the product identification data

30  with one another.
Thereafter, as shown in FIG. 7, the cargo track T loaded with the
cartons C runs on the road R toward the management warehouse 3. When
the cargo track T passes through the reader writer 88, the reader writer 88
reads the carton ID data out of the RFID tag 83 attached to the carton C. The
35 communication range of the RFID tag 83 is far wider than that of the RFID
tag 71 attached to the product P and so the carton ID data of each carton C

31
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trouble conveying passage, e.g., the road
- Thus, since the package identification data and the product identification

data are associated with each other in advance, the arrival of all the products
P included in the carton C can be checked over a short amount of time
without reading out the product identification data by product P. Besides, the
first medium utilized here is not the passive type RFID tag 71 with a
narrower communication range such as is provided on the product P but the
active type RFID tag 83 with a wider communication range. Hence, without
taking the trouble to make the antenna of the reader writer 88 approximate
the RFID tag 83 within a distance of several cm, the package identification
data can be certainly obtained with the RFID tag 83 being in such a
30  contact-free state as is rather distant (about 100m) from the antenna.
Accordingly, e.g., only by making the delivery vehicle such as the cargo track
T or the like pass through the road R installed with reader writer antenna 88
with the delivery vehicle loaded with the cartons C, the package
identification data are read out of the RFID tag 83, thus allowing the arrival
35  of all the products P to be checked extremely rapidly and certainly.

Further, in the present embodiment, the second medium provided on

25
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k them Further, not shown here, the cargo identification data nay be
g?g?gd itn the RFID tag attached to the case S to associate the cargo g
identification data, the carton ID data and the product identification data
30 with one another. Thereafter, as shown in FIG 7, the cargo track T
| oaded with the cartons Cruns on the road R toward the nanagenent
war ehouse 3. When the cargo track T passes through the reader witer 88,
the reader witer 88 reads the carton ID data out of the RFID tag 83
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REID tag 71 ge(i and %}tle rlrlgg'lrclevrvner communication range, so that the system
20 can be easily established
Furthermore, in the present embodiment, the pre-shipment data
creating means 11 is constituted so that every time receiving the package
identification data read out of the RFID tag 83 subsequently to the product
identification data read out of the RFID tag 71, these product identification
256 data and package identification data are associated with each other to create
the pre-shipment data required at the time of the inspection of arrival of
product.
In this case, each of the package identification data are read out of
the RFID tag 71 provided on each of the products P and subsequently the
30 products P are contained and packed in the carton C. Then, the package
identification data are read out of the RFID tag 83 provided on the carton C,
Thus allowing the pre-shipment data to be automatically made up along the
packing workflow.
Moreover, in the present embodiment, as shown in FIG. 5, the
antennae 72A to 72 N serving as a plurality of the sensor means are provided
corresponding to each process step on the production line L. The second
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25 narrower conmuni cation range such as is provided on the product P but
the active type RFID tag 83 with a wi der conmuni cati on range. Hence,

wi thout taking the trouble to nmake the antenna of the reader witer 88
approximate the RFID tag 83 within a distance of several cm the package
identification data can be certainly obtained with the RFID tag 83 being
In such a 30 contact-free state as is rather distant (about 100nm) fromthe
antenna. Accordingly, e.g., only by making the delivery vehicle such as
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20 products in the production line L can be obtained on the spot.

Further, in the present embodiment, the RFID tag management
means 77 is constituted so that the date and hour that the antennae 72A to
72N have sensed the presence of the RFID tag 71 are included in the work
completion data.

25 As a result, since the date and hour of the work completion at each
process step are included in the work history data stored in the RFID tag 71,
by reading out these work history data, the date and hour of the work
completion that are included in the work history data, the tact time can be
calculated for each product P, so that the traceability can be enhanced.

30 In the meantime, the present invention is not limited to the
embodiments described above and various modifications are possible. For
example, the storage means incorporated in the production management
system 2a and the management warehouse system 3a may be, e.g., an
external storage device. If writing and reading out are possible between the

35 production management system 2a and the management warehouse system
3a, such a storage device may be installed anywhere. Further, in the second
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identification data read out of the RFID tag 83 subsequently to the product
identification data read out of the RFID tag 71, these product
identification 25 data and package identification data are associated with
each other to create the pre-shipnent data required at the tine of the

i nspection of arrival of product. In this case, each of the package
identification data are read out of the RFID tag 71 provided on each of
the products P and subsequently the 30 products P are contai ned and packed

in the cart oembodithent, theeRPEDKaHE nhShe #bbldce aiHeO : out of the
RFID tag 83 Rlfyy (Hﬁglng)%lé%e catr?%ﬁ nge us al Ieoymaﬁght? h Ogrrl(g‘igg%flp#r}én%regata
to be automatically nade 5ng?dwanﬂﬁgwe cking workflow. Moreover, in the
present enbodi nent, as shown in FIG 5, the 35 antennae 72A to 72 N
serving as a plurality of the sensor neans are provided corresponding to
each process step on the production |ine L. The second 33 nedium
conprising the passive type RFID tag 71 with the narrower comuni cation
range than that of the RFID tag 83 is provided on the product P that
passes through the production line L in process of production. Then, there
is provided the RFID tag managenent neans 77 serving as the 5 tag witing
instruction neans that when any one of the antennae 72A to 72N senses the
presence of the RFID tag7l provided on the product P, for every process
step corresponding to the antennae 72A to 72N, instructs witing, in the
RFID tag 71, the work conpletion data that indicate the work conpletion at
the process step. 10 In this case, only by brining the products P closer to
the antennae 72A to 72N provided at every process step of the production
line, the antennae 72A to 72N sense the presence of the RFIDtag 7 1, so
that the work conpletion data for indicating the work conpletion at that
process step are witten in the RFID tag 71. Besides, the work history
data in which the work 15 conpletion data at each process step have been
accunul ated are stored in the RFID tags 71 provided on the product P

conpl eted. Hence, even if conplaints about products have arisen from user
ends, by directly reading the work history data out of the RFID tag 71,

wi t hout taking the trouble to refer to the production plant or the |ike,
the work history data of the 20 products in the production line L can be
obt ai ned on the spot.
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in the present enbodinent, the RFID tag nmanagenent neans 77 is
EgLEP?[ht;d SO tﬁat the date and hour that the antennae 72A to 72N have
sensed the presence of the RFID tag 71 are included in the work conpletion
data. 25 As a result, since the date and hour of the work conpleplonhatRFlD
each process step are included in the work history data stored in tfeth
tag 71, by reading out these work history data, the date and hour o t.e
work conpletion that are included in the work history data, the tact tine
can be calculated for each product P,cﬂah@@at the traceabll!ty can be ]
enhanced. 30 In the nmeantime, the present invention is not limted to the
enbodi nents descri bed above and vari ous nndlflcaglons are possible. For
exanpl e, the st orabémtimmmamEWStamhewh[dﬂuqa&b@@cm&gﬁf@@nent
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pre-shipment data to said management warehouse computer, and
wherein said management warehouse computer comprises:
a reader device for reading a first medium, said first medium being
20  provided on said package and bearing the package identification data of said
packages; and
an incoming product inventory management means for storing the
package identification data in a storage medium as data on actually received
incoming products by assuming that products corresponding to the product
25  identification data associated with said package identification data have
arrived if the package identification data included in said first medium

read by said reader device exist in the pre-shipment data transmitted from
said production management computer.

30 2. The product management system according to claim 1, wherein
said first medium includes at least one of a barcode, a two-dimensional code
and a contact-free identification element.

3. The product management system according to claim 1 or 2,

35

wherein said incoming product inventory management means allows
position identification data to be included in said data on actually received
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- shi nt data to said managenent warehouse conputer, and wherein said
g;ﬁazghggf war ehouse conput er gonprises: a reader device for reading a
first nmedium said first nmediumbeing 20 provided on salq package and
bearing the package identification data of said packages; and an incomni ng
product inventory nanagenent neans for storing the package !dentlflcatlog
data in a storage nediumas data on actually received incom ng producés y
assumi ng that products corresponding to the product 25 identification data
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3. The product management system according to claim1l or 2, 35 wherein
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wherein said first medium comprises an active type RFID tag capable of reading out
and rewriting in a contact-free manner, while said reader device comprises
20  antennae installed in a conveying passage of said packages.

6. The product management system according to claim 5, wherein
said pre-shipment data creating means is constituted such that a second
medium provided on said product comprises a passive type RFID tag whose

25  communication range is narrower than that of said first medium, while said
package identification data read out of said first medium and product

identification data read out of said second medium are associated with each
other to create said pre-shipment data.

30 7. The product management system according to claim 6, wherein

every time said package identification data read out of said first medium are
received subsequently to said product identification data read out of said
second medium, said pre-shipment data creating means creates

pre-shipment data by associating said product identification data with said
35 package identification data.

37



said first medium conprises an active type RFID tag capabl e of readi ng out
and rewiting in a contact-free manner, while said reader device conprises
20 antennae installed in a conveyi ng passage of said packages. 6. The
product managenent system according to claim5, wherein said pre-shipnent
data creating nmeans is constituted such that a second nedium provided on
sai d product conprises a passive type RFID tag whose 25 conmuni cati on range
is narrower than that of said first nedium while said package
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