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An inportant object of distribution opgsaions is to "pronptly ransport
products while maintaining the "high quality" thereof. If any product is
damaged during a 15 distribution process, the causmwmm mlll m“rage must be
f ound i bl e, and appropriate rreas w prorrpt |y

t aken the?gggﬁlﬁ%"ﬁg ne and anal yze the tendency angg.gause of damage
during transportation, it is very inportant to be 20 a e to visually nore
precisely and freely check each attribute to determ ne which part of the
product | BETHOSIUND | SYSTENgEDRMNADE ZITNG: DAMAGECOF PRODIIOBge to the
product is nerely drawn on plain view as so-called image data, thereby

hi ndering statistical processes frombeing 25 easily executed as in the

case with mathematical data. |f a statistical process is executed, a very
i nef fiti eBECHNGMel FLBEDbe carried out which conprises, for example, - 1

The present invention relates to a method and system

for analyzing damage to products in a distribution process.

10 BACKGROUND ART

An important object of distribution operations is to
"promptly” transport products while maintaining the "high
quality” thereof. If any product is damaged during a

15 distribution process, the cause of the damage must be found
as early as possible, and appropriate measures must be
promptly taken therefor.

To examine and analyze the tendency and cause of
damage during transportation, it is very important to be

20 able to visually more precisely and freely check each
attribute to determine which part of the product is
frequently damaged and the Tike. However, the damage to
the product is merely drawn on plain view as so-called image
data, thereby hindering statistical processes from being

25 easily executed as in the case with mathematical data. If
a statistical process is executed, a very inefficient

method must be carried out which comprises, for example,




cl assifying each damaged position and manual ly drawi ng danaged points on a
chart one by one. Information on damage to products in a conventi onal

di stribution process has been anal yzed by recording damage 5 information
on a sheet or a nmagnetic nediumat a check point provided in the mddle of
or at the termnal of the distribution process and sending the recorded
damage information to an analysis section. Al data processed by
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extract, and total data, but visual statistical analysis of the tendency
of damage posiIhgbsmatich o8 da&miigef techiredudtdSimnalasidént hengause of
t he danmage, nust depend on manual classification and input of data.
Accor di ngigtmifmtieungrogessi hasheenangiyzeddoviresondielgadamaige | ar ge
anmount of work tinme and | pads. Corrective neasures mnmust be pronptly taken
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and characteristic of damage nust
information to an analysis section. All data processed
by statistical operations is figures for thé quantity of
10 damaged products, the number of occurrences, and the like
as well as classification items generally representing
damaged areas. A computer is used to classify, extract,
and total data, but visual statistical analysis of the
tendency of damage positions, which is very effective in
15 analyzing the cause of the damage, must depend on manual
classification and input of data. Accordingly, the visual
statistical analysis requires a relatively large amount
of work time and loads.
Corrective measures must be promptly taken for damage
20 to products during a distribution process if it involves
a particular problem. If such measures are not taken, the
problem may spread immediately because a large amount of
products are distributed everyday.
After precisely determining a damage occurrence
25 location, the tendency and characteristic of damage must
be promptly determined and analyzed. The conventional

statistical method depending on figures and classification



be pronptly determ ned and anal yzed. The conventional statistical nethod
depending on figures and classification -2 itens representing danaged areas
is not sufficiently precise. Further, analysis including visual elements
requires an excessively large amount of time and | abor, thereby hindering
preci se analysis data to be pronptly 5 produced. It is an object of the
present invention to provide a danmage status anal yzing net hod and system

t hat, r t nd adequately anal yze the cause of dammge that may
occu:]?LC u§i%sﬂgéé%?ﬁ%&ﬁﬂi§h$989e§§eq_ EEVRty syt FielenENT ON A danmage
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i_nformati on.. The damaged position information is preferably 20 indi cated as
6Iaﬁ§?’ weedi-nensi onal position coordinates by, for exanple, schematically
representyﬁ% product.s.on -di nensi onal drawi ng such as a devel opnent.
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promptly and adequately analyze the cause of damage that

may occur during a distribution process.

10
SUMMARY OF THE INVENTION
A damage status analyzing method according‘to the
present invention is characterized in that product damage
information including at least damaged position
15 information is stored together_with distribution
attributes obtained during transportation so that a damage
status is analyzed for each distribution attribute on the
basis of damage information.
The damaged position information is preferably
20 indicated as planar two-dimensional position coordinates
by, for example, schematically representing products on
a two-dimensional drawing such as a development. However,
the present invention is not limited to this aspect. 1In
any case, a damage status analyzing system identifies a
25 particular damaged position indicated by an X and Y
coordinates instead of a roughly determined position such

asadoorof acar. Inconnectionwith the damaged position,



25 particul ar danaged position indicated by an X and Y coordi nates instead
of a roughly determ ned position such as a door of a car. In connection

wi th the damaged position, danmage information such as the type and | evel

of damagé and distribution attribute information obtained during
transportation are accunul ated. To anal yze the tendency and characteristic
of damage such as the status and 5 |l ocation thereof in distribution

uch as t _ . of ind but I on
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adequately. 10 The distribution attributes are various factors

const i t titriangpoxitatibhusirenaproertatad. i MedUsRal pose thehitdh@égcidenti fied
by, for exanple, the tine when the danage check was conducted, the type of
pr oduct 8ndo alraractaspsitisd, off clamageplsaich fasathearstdtramspndt ed, the 15
particular type of the cars or their grade wthin an arbitrary type, and
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at | east danmged position information is stored together Wfh distribution
Accordingly, the damage status analyzing system enables
such matters to be determined promptly and adequately.
10 The distribution attributes are various factors
constituting a distribution process and include those
which are identified by, for example, the time when the
damage check was conducted, the type of products to be
transported, for example, if cars are transported, the
15 particular type of the cars or their grade within an
arbitrary type, and the location where the damage check
was conducted and determination information for each
transportation means, each transportation route, each
transporter, each transportation facility, and each harbor
20 cargo handler.
According to a first method, product damage
information including at least damaged position
information is stored together with distribution
attributes obtained during transportation so that the
25 status of the damage is analyzed for each distribution

attribute on the basis of the damage information. Thus,

the results of the analysis are presented to an analysis



attributes obtained during transportation so that the 25 status of the
damage is analyzed for each distribution attribute on the basis of the
damage information. Thus, the results of the analysis are presented to an
anal ysis’ - 4 operator, thereby facilitating analysis of the cause of the
damage to the product. That is, with nunerical data such as the quantity of
damaged products and the nunber of occurrences as well as 5 classification

items generally representi . i1 - whi ssed in the
convent Pmaté at Eéﬁ?@é}y g%e‘?%??g%g, %éd%%ﬁ%bﬁ t?Leg %ﬁggea&n be
det er m t&)?lﬁggg feongfe pHbabikti,s difficult to find the cause of the
damage. h I'S nethod, damaged position 10 information represented by

t he two- di nengihgRali posiitiohunaoichbadesacsudanagethe guanaddgt oifs
presented together wth distribution attribute information such as tine
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cause of the damage. With this method, damaged position
10 information represented by the two-dimensional position
coordinates of damage to a product is presented together
with distribution attribute information such as time
series information, check point information, and
transporter information. If for example, cars are
15 transported and if it is determined that most of the damage
occurs in the neighborhood of the movable root of a front
door during transportation, then it can be estimated that
any transportation instrument may strike against this area
to cause damage, thereby enabling the causes to be analyzed.
20 Consequently, the tendency and characteristic of the
damage such as the status and position thereof in
distribution processes can be examined and analyzed
promptly and adequately.
With a second method, product damage information
25 including at least damaged position information is stored

in accordance with time series so that during analysis,

a variation in each damage along the time series is



pronptly and adequately. Wth a second nethod, product damage information
25 including at | east damaged position information is stored in accordance
with time series so that during analysis, a variation in each damage al ong
the tine‘series is clarified to tenporally analyze the occurrence of the
damage. Wth a third nethod, damage information is stored together with an
itemindicating the type of a product so 5 that the status of damage to a

particular area is, anal yzed f each .produ type . on the basis.,of the
damage FAEHHEteGNEO Eéﬁ&ﬁr%figxQﬁﬁ%¥z%aﬁéﬁe%HHQﬁ§ﬁR$8n%?s% Sunul at ed
for eaah car type or each grade of a particular car type so that the
damaged AMEF%nd the type of the danage are 10 anal yzed for each car type

or each gradey;ther£byn epabhidithod Neasmuges alEbinradesey id $berdamge to
be analyzed. Wth a fourth nethod, danage information is stored together
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for damage so that the status of 15 danmmge to_a particular area is
anal yzedhiadr tdecls tettark afoskanage dip tan@ab"g‘a'%ubart%eaahﬁg%nﬁrapﬁat i on.
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transpoilRih Scdangiped oeldwéh grade of a particular car type so
that the damaged area and the type of the damage are
10 analyzed for each car type or each grade, thereby enabling
the causes and tendency of the damage to be analyzed.
With a fourth method, damage information is stored
together with an item indicating a point (location) where
the product was checked for damage so that the status of
15 damage to a particular area is analyzed for each check
location on the basis of the damage information. For
example, if it is determined at a particular check point
that a particular type of damage occurs in a particular
area of a particular product, then it is determined that
20 there is a problem with a particular product transporting
method used before the check point is reached or the
transporter’s handling method.
With a fifth method, product damage information
including at least damaged position information is stored
25 together with at least one of the distribution attributes
including transportation means, a transportation route,

and a transporter so that the status of damage to a



Wth a fifth method, product damage information including at |east damaged
position information is stored 25 together with at |east one of the
distribution attributes including transportation neans, a transportation
route, ~and a transporter so that the status of damage to a particular area
i s analyzed for each distribution attribute on the basis of the damage
Lﬂforgat!on.fThﬁ gause of damage to a product can be easily anal yzed on

e asi s .of the damage informatiaon. r €, rdtfniksl s 5 determ ned
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can be controlled by properly changing this transportation

10 means.
If the damage information includes the type and level

of damage, the cause of the damage can be more precisely

analyzed. For example, even if it is determined at the

same check point that damage has occurred at the same

15 position of products, the cause of the damage may vary
depending on the type or level of the damage. Furthermore,
determining the type and level of damage enables the
determination of whether to take drastic or simple
measures.

20 If the damaged position information is indicated by
planar two-dimensional position coordinates, then damage
information such as the type and level of damage and
distribution attribute information obtained during
transportation are accumulated in connection with the

25 damaged position information. This enables prompt and
adequate analysis of the tendency and characteristic of

damage such as the status and position thereof in



distribution attribute information obtained during transportation are
accunul ated in connection with the 25 danaged position information. This
enabl es pronpt and adequate analysis of the tendency and characteristic of
damage such as the status and position thereof in 7 distribution processes,
for which visually nore precise determnations are inportant. In
particul ar, for damage occurring within the distribution process, visual
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corresponds to the first nethod, and the damage status anal yzing systemis
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i nformation including at | east danaged position information, together with
di st rideteominattidnofewhdishapasd déring produpdriatdamagddnaftest at us
analyzinf?neans for analyzing the status of the damage for 15 each

di $tridkiPER &G iRECoRTt A Dalrvage iR BRrkgENd nf or mation, and
Phe damage odh eoonthl (& S5 eRa thDapRernind Bty cron )
attri nﬁtéhe@§eégtfﬂ§|fﬁ@ﬂhﬂé@bdﬁgggﬁxfjatus of the product, counting
the nunber of productS undergoing a particul ar type of damage,
The eighth arrangement corresponds to the first
method, and the damage status analyzing system is

10 characterized by comprising storage means for storing
product damage information including at least damaged
position information, together with distribution
attributes obtained during transportation, damage status
analyzing means for analyzing the status of the damage for

15 each distribution attribute on the basis of the damage
information, and presentation means for presenting results
of the analysis.

The tendency of the damage can be estimated by
combining one or more distribution attribute items,

20 analyzing the damage status of the product, counting the
number of products undergoing a particular type of damage,
and analyzing the level of the damage. An analysis method
including such an estimation method as a rule is preferably
provided in the damage status analyzing means. The damage

26 status analyzing means provided with such an analysis means
analyses the damage status by using the analysis method

to check damage information having damaged position



and analyzing the level of the damage. An analysis nmethod including such
an estimation nethod as a rule is preferably provided in the damage status
anglyz!ng nmeans. The danage 25 status anal yzi ng neans provided with such an
anal ysis nmeans anal yses the damage status by using the analysis method to
check damage information having damaged position - 8 information focusing
on a particular position together wth the corresponding distribution

attributes. Thus, the cause of the_danm .det '
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The ninth arrangement corresponds to the second
10 method, and the damage status analyzing system is
characterized by comprising storage means for storing
product damage information including at least damaged
position information, in a time series manner, damage
status analyzing means for clarifying a variation in each
15 damage along the time series to temporally analyze the
occurrence of the damage, and presentation means for
presenting results of the analysis.
Thetentharrangementcorrespondstothethirdmethod,
and the damage status analyzing system is characterized
20 by comprising storage means for storing product damage
information including at least damaged position
information, together with an item indicating the type of
a product, damage status analyzing means for analyzing the
status of damage for each product type on the basis of the
25 damage information, and presentation means for presenting
results of the analysis.

The eleventh arrangement corresponds to the fourth




i nformation including at | east danaged position information, together with
an itemindicating the type of a product, damage status anal yzi ng neans
for analyzing the status of damage for each product type on the basis of
the 25 damage information, and presentation neans for presenting results
of the analysis. The el eventh arrangenent corresponds to the fourth - 9
nmet hod, and the danage status anal yzing systemis characterized by

I Si t tori duct .d i ,nf ti i ncl udi
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anal yzi ng neans anal‘y anage for eac k | ocation
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presenting results of the analysis. 10 The el eventh arrangenent
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is characterized by coqgrising storage neans for storing product danage
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an itemindicating at. 15 | east ?ne of the distribution attgibutes including
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of the analysis.

10 The eleventh arrangement corresponds to the fourth
method, and the damage status analyzing system is
characterized by comprising storage means for storing
product damage information including at least damaged
position information, together with an item indicating at

15 least one of the distribution attributes including
transportation means, a transportation route, and a
transporter, damage status analyzing means for analyzing
the status of damage for each distribution attribute on
the basis of the damage information, and presentation means

20 for presenting results of the analysis.

The thirteenth arrangement corresponds to the sixth
method and is characterized in that the damage information
includes the type and level of damage.

The fourteenth arrangement corresponds to the

25 seventh method and is characterized in that the damaged
position information is indicated by planar two-

dimensional position coordinates.
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20 for presenting results of the analysis. The thirteenth arrangenent
corresponds to the sixth nethod and is characterized in that the damage
information includes the type and | evel of damage. The fourteenth
arrangenent corresponds to the 25 seventh nmethod and is characterized in
that the damaged position information is indicated by planar two-

di nensi onal position coordinates. - to According to the fifteenth
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char act® conprising an information transferrihng appar at us
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position information, together with distribution attributes obtained

during tesndpeil athat. ti@nk fEnrs eblne hprodugntdanagediafoamaeons rel ate
to a recording nediumstoring a programthat can be executed by a
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attributes obtained during transportation.
10 A sixteenth to twenty-third arrangements relate to
a recording medium storing a program that can be executed
by a computer in order to allow the computer to operate
any of the eighth to fifteenth arrangements. That is, an
arrangement that attains the above object is a recording
15 medium storing a program that can be loaded and executed
by a computer to implement the above described means using
the computer. The computer may be a general-purpose
computer including a central processing unit or a dedicated
machine used for particular processes, and is not limited
20 as long as it includes a central processing unit.

When the program that allows the computer to function
as each of the above described means is loaded from the
recording medium into the computer, the corresponding
means defined in the eighth to fifteenth arrangements is

25 implemented.
A specific sixteenth arrangement is a computer-

readable recording medium having a program recorded
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machi ne used for particular processes, and is not limted 20 as long as it
I ncl udes a central processing unit. Wien the programthat allows the
conputer to function as each of the above described neans is | oaded from
‘the :recording mediuminto the conputer, the corresponding neans defined
in the eighth to fifteenth arrangenents is 25 inplenmented. A specific

si xteenth arrangenent is a conputer- readable recordi ng nedi um having a
programrecorded - 11 thereon, the programallow ng the conmputer to

funcfiehPeR. herREeIFEIhefGviRg thg ¢PURUEE T 6 émr?ﬁi)@m‘f]on
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seventeenth arrangenent is a conputer- 10 readabl e recordi ng nmedi um havi ng

a ptognepoxtatded, tdamage, sitieetywsognathysdingi mgahnize fomrputer to function
as stoqrage neans for storiqufroduct darmage i nformation including at
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A specific seventeenth arrangement is a computer-

£

10 readable recording medium having a program recorded
thereon, the program allowing the computer to function as
storage means for storing product damage information
including at least damaged position information, in a time
series manner, damage status analyzing means for

15 clarifying a variation in each damage along the time series
to temporally analyze the occurrence of the damage, and
presentation means for presenting results of the analysis.

A specific eighteenth arrangement is a computer-
readable recording medium having a program recorded

20 thereon, the program allowing the computer to function as
storage means for storing product damage information
including at least damaged position information, together
with an item indicating the type of a product, damage status
analyzing means for analyzing the status of damage for each

25 product type on the basis of the damage information, and
presentation means for presenting results of the analysis.

A specific nineteenth arrangement is a computer-
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A specific eighteenth arrangenent is a conputer- readable recording nedi um
havi ng a programrecorded 20 thereon, the programallow ng the conputer to
function as storage neans for storing product damage infornmation

i ncludi ng” at | east danmaged position information, together wth an item

I ndicating the type of a product, damage status anal yzing nmeans for

anal yzing the status of damage for each 25 product type on the basis of the

.damage | thi 0 . Ar %ﬁgﬁ |.O o] r t] ts of the
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the conputer to function as storage means for "storing product danage
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with an itemindicating a | ocati on where the product was checked for
damage, taedydinmaksleastydempgadiposgbtioaningeinmatienstizogetbemamage
for each ¢heck | gcatiaon on he basi.s of {he danmage .information, and
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damaged posifion information, together 15 with an itemindicating at |east
one of ttkedbasislufl the damhgiebih€s rinect Lish DGarid pryeehdaitddnmaans a

for presenting results of the analysis.

10 A specific twentieth arrangement is a computer-
readable recording medium having a program recorded
thereon, the program allowing the computer to function as
storage means for storing product damage information
including at least damaged position information, together

15 with an item indicating at least one of the distribution
attributes including transportation means, a
transportation route, and a transporter, damage status
analyzing means for analyzing the status of damage for each
distribution attribute on the basis of the damage

20 information, and presentation means for presenting results
of the analysis.

A specific twenty-first arrangement is
characterized in that the damage information includes the
type and level of damage.

25 A specific twenty-second arrangement is
characterized in that the damaged position information is

indicated by planar two-dimensional position coordinates.
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transportation route, and a transporter, damage status analyzing neans for
anal yzing the status of damage for each distribution attribute on the
basis of the damage 20 information, and presentation neans for presenting
results ‘of the analysis. A specific twenty-first arrangement is
characterized in that the damage infornation includes the type and |evel
of damage. 25 A specific twenty-second arrangenent is characterized in

that the dama d.tdop i gf tion ds_.indicated %g’planar _

t wo- di mensi ongﬁgﬁ%g%té%n{l%ogr ?ﬂwr%g}ﬂ@gntﬂlfg SAECRHM to 2 tvvenf,\%_-t EI Lgs R

ar r angegehipu ter CH8REESN Q@M&iﬁ&%diﬂﬂ_ ﬂEdgEHQ'o%e‘H gﬁ,of&g 1'&5;;: Cnout

program recorded thereon, the programfunctionihg as a anage us p

ter mi naf phogremeaacurdgdt hheremnlt ehe &)ﬁdgirérﬂefhflb%i@rfﬂ{@%%rﬁ IS a

conmput er.-readabl e recording nedi um having a programrecorded thereon, the

pr ogr anfl2BRGSF g tiifel BBt eFMiDalvkeh @xecu hedpghes totps tiaput

ter 'na& conprising an information transferring apparatus that transfers

product 158 %cf"ﬁflglr RECEOI IR b & SPmPGIqeéaglfe ﬂh%?d?p@gmgmg_ A

i nf or ' qgf.;%:]gﬁ | r%‘l r"ﬁ% lgn Aattributes ai ne uring

transgglﬁléteggiucr)ntn. eéewr é%c? ( |a§n% '(ujft’ﬁa?gﬁ Theri gﬁ@ed’%@%%mit \r/]vare

pr oduct §116winRELheb¥ oRRRIEF D @%d?afiérbealssaf a4fibGe B'i:%%csggngaqu D

exi sting hardware resources, the present 571 nvention Ccan y

execut etleominiad erpmpirigimgahvin€ormation transferring apparatus
that transfers product damage information including at

10 least damaged position information, together with

distribution attributes obtained during transportation.

These recording media can be distributed as software
products. Further, by operating any of the software
products using existing hardware resources, the present

15 invention can be easily executed on the existing hardware
as a new application. It should be appreciated that in
addition to these recording media, internal storage
devices such as a RAM and a ROM and external storage devices
such as a hard disk may be included in the recording medium

20 defined by the present invention as long as they can have
the program recorded thereon.

Some of the functions of the means of the sixteenth
to twenty-third arrangements may be incorporated in the
computer as hardware or may be implemented by an operating

25 system or another application program incorporated in the

computer. The program recorded on the recording medium

may contain commands that invokes functions executed by
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as a new application. It should be appreciated that in addition to these
recordi ng ggdia, internal storage devices such as a RAM and a ROM and
external sporage devices such as a hard disk may be included in the
recordi ng medi um 20 defined by the present invention as |ong as they can
have the programrecorded thereon. Some of the functions of the neans of
the sixteenth to twenty-third arrangenents nay be incorporated in the

cOMpUL ef @it NabiHRIL:0To FRUalE I RORNERARY S0 OETALI 19 35 Ystem of

anot her applicatfon program i ncorpor _ tre™ pr ogr am
recorded on thesqms Wlitige AN dEBYNEQNE Al Ph & WTBATR {:Pafi?.@\é%lﬁ

functions executed by - 14 the conputer or causes”such functions to be
linked. &Sor@ngemend sigeay def repdaced heithgbblrriesgdrid £egt Bnald ywenent s
may be replaced with corresponding ones of the functions executed, for
exanpl e, ‘ﬁ}/etﬁ\én&&éﬁﬂﬁ RFesuspsk.erfiorhexamples,hdy etbedope mering does not
have Brogﬁg ar gules dir ctI¥ recorded thereon which rnglenenp these
functions, %ﬁ? Sugg Qﬁﬂ%ﬁﬂ)fhﬁe ?395d¥¥9gﬁ@gléﬁnQQﬁia?@Ec avigy anoklng
the corr ] f ' o] -%@ ratin t i ch can achieve
t hese 10%?@%5 Olgﬁ%lggéﬁg ] e%ftﬁfr)it?%ﬁggfisgy‘iet%g’ﬁﬁgﬂ. whichrding to a
t went y- f dinipy hetenthithasd | fahctaomaIasRet ﬁubét%‘?{@i’éfi p'i:g\ [ aéHnru%‘ﬁt
achieves the same functions as those of the programretorded on Yhe
recor di n@ffect sncaoc dredipgoducedy yf imeokingeatd d¢OrtuBpoyditgd

functions of the operating system, which can achieve these

10 functions, or causing the functions to be linked.

According to a twenty-fourth to thirty-first
arrangements, a computer program that achieves the same
functions as those of the program recorded on the recording
medium according to any of the sixteenth to twenty-third

15 arrangements is proposed separately from the recording
medium.

A specific twenty-fourth arrangement is a computer
program product allowing the computer to function as
storage means for storing product damage information

20 including at least damaged position information, together
with distribution attributes obtained during
transportation, damage status analyzing means for
analyzing a the status of the damage for each distribution
attribute on the basis of the damage information, and

25 presentation means for presenting results of the analysis.

A specific twenty-fifth arrangement is a computer

program product allowing the computer to function as
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15 arrangenents is proposed separately fromthe recording medium A
specific twenty-fourth arrangement is a conputer program product allow ng
the.conputer to function as storage means for storing product damage
information 20 including at | east damaged position i nformation, together
with distribution attributes obtained during transportation, damage status
anal yzing neans for analyzing a the status of the damage for each

[ [ ' [ but ' f..1he danage infornatiqQn, and 25
o esentarpERoeliddPy’ £o2l S HAG) Belladd, dRTRYE, A S ERat by aet 1 o

{vient y 1116 100anAREETBAL  AamaRRIP Wy £ DAY AEL ERATYY 2lrou pgy Lhe

conputer to function as - 15 storage nmeans for storing product nage

i nf or mgenhesi mannkng damagpststiatagedndbying mefpidegben, in a time

series manner, damage status analyzing neans for clarifying a variation in

each d&Eliyéng aficarias i Llosedchodamapger albpgabheylzime e oLesr rence of

t he_da e, and resentati on neans for presenting results of the anal ysis.
ecﬁ%?ét?

A sp WRREF-si% 3 V&ﬁgéjr@]to?ﬁ';uﬁr@é}ﬁﬁut%ﬁt O'Eb@gdé:ﬂﬁ&g?%ﬁglgleom ng
1 or mits cre L L RS Forr pReBN CERR o Er i {‘ﬁx%mstf oget her
means for anal v i he star ey of laamost an oenHE NEs Tt 0
basi s giragearapugeuct caldbwdmg atle computer to function as

storage means for storing product damage information

10 including at least damaged position information, together
with an item indicating the type of a product, damage status
analyzing means for analyzing the status of damage for each
product type on the basis of the damage information, and
presentation means for presenting results of the analysis.

15 A specific twenty-seventh arrangement is a computer
program product allowing the computer to function as
storage means for storing product damage information
including at least damaged position information, together
with an item indicating a location where the product was

20 checked for damage, damage status analyzing means for
analyzing the status of damage for each check location on
thebasiscnfthedamageinformation,andpresentationmeans
for presenting results of the analysis.

A specific twenty-eighth arrangement is a computer

25 program product allowing the computer to function as

storage means for storing product damage information

including at least damaged position information, together
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presentation nmeans for presenting results of the analysis. 15 A specific
twenty-seventh arrangenent is a conputer program product allow ng the
conputer to function as storage neans for storing product damage
information including at |east damaged position information, together
with an itemindicating a | ocation where the product was 20 checked for
damage, danmage status anal yzi ng neans for analyzing the status of damage

for _each kol oppLo noft o 1 0Pnass 1dlad S dBTBEC b ALTUALR 80

present atI'oOR neans presentifg resu he anal’ysi's.

twenty- eigahthi BhterRgeRdi uding AOFRNEBbr tat R IMBENY odyct allowi ng the
conputer to function as storage neans for storing product danage

i nf or mat itranspolrtditnigpmt rbedst, dandgad tpeaispontienf,ord@mhage, stadrider - 16
with an itemindicating at |east _one of the distribution attributes
i ncl udi n@nakyizppcimenps feanenadyzinnihe siators odudamagelfarteaabporter,

damage status . analyzin apns for analyzing the status of damage for each
5 dis?rHﬁi?%ﬁl§P$HQRu thl SR sthe s iantbe theidrmagron, and

Comput er BroraAThenty ARkt dCEoh bibad SdE PhiRebt Ingd4dFlkk- ) on'

i ncl udes gfherhdOahwRg g, | evel of damage. A thirtieth conputer program
product is characterized in that the danaged position information is
A twenty-ninth computer program product is

characterized in that the damage information includes the
10 type and level of damage.

A thirtieth computer program product is
characterized in that the damaged position information is
indicated by planar two-dimensional position coordinates.

According to a thirty-first arrangement, a

15 computer-readable recording medium is proposed which has
a program recorded thereon, the program functioning as a
damage status input terminal when executed by the computer.
Its specific arrangement is a computer program product
allowing the computer to function as a damage status input

20 terminal comprising an information transferring apparatus
that transfers product damage information including at
least damaged position information, together with

distribution attributes obtained during transportation.
25 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view showing the configuration of the
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I ndi cated by pl anar two-di nensi onal position coordinates. According to a
thirty-first arrangenent, a 15 conputer-readable recording nediumis
propased whi ch has a programrecorded thereon, the program functioning as
a dammge’'status input terminal when executed by the conputer. Its
specific arrangenent is a conputer program product allow ng the conputer
to function as a damage status input 20 term nal conprising an information

transfery] tr f r t | I op, j.ncl udi ng
st cast AT REIES otdthe RIS FLENG, S0 tert AREE BdvA Ok
attribut ggaebisaid¥edismayey transportation. 25 BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a view show ng the configuration of the - 17 entire
damage status Bibgly2i bg a\istecktdbagran shewing tiséatonfdigulateten Fig. 2
is a block diagram show ng the configuration of apparatuses including an
appl i cat pénapparatuses inciudkindase asppldcabbonaserveribdp.180; Fig. 3

Is a view showi ng a data ructure conpqsed of damage information on a car
incldﬁinégﬁéﬁﬁﬁﬁiiﬁﬁY?Foi QWﬁQHékﬁiS ighd #397ibution attribute

i nfornation qp%éingdigu%i@1%¢fgﬁgwgﬁatgoaét%pé%éhcgu%% %Ioréggﬁtive

vi ew showi ng a nethod of =~ synthesizing; oOn a screen, eve of a car

5{ ype tg,obfda{asg@eén&e@%mcbrp%s'btaizoriddﬁlmﬂﬁgi QBmbE & ploadi PYonan X and
oo Igﬁfiihation and distribution attribute information
obtained during transportation;

10 Fig. 4 is a perspective view showing a method of
synthesizing, on a screen, a development of a car type to
be checked and damaged position information indicated by
an X and Y coordinates;

Fig. 5 is a view showing an input screen displayed

15 if damaged position information is input at a terminal;

Fig. 6 is a view showing a screen on which damage
information is input;

Fig. 7 is a view showing a screen displaying, in a
presentation section 4, damage information with damaged

20 position information stored in a storage section 2,
together with an enlarged development of a car type to be
checked;

Fig. 8 is a view showing that the results of checks
on a car damage status carried out at certain points are

25 collectively stored in the storage section;

Fig. 9 is a view showing positional information on

damage discovered at a point C when a car with the same
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ig. 5is a viewshow ng an input screen displayed 15 if damaged position
rn?ornation I S I nput atga termnal; Fig. 6is a viewshowng a screen on
which damage information is input; Fig. 7 is a view showing a screen |
displaying, in a presentation section 4, damage information with damage

20 position information stored in a storage section 2, together with an
enl arged devel opnent of a car type to be checked; Fig. 8 is a view show ng

that teol9s hintb&b ‘ggfgk%“&wﬂg&fnf{?@% st a%lgaséar ried out at certain

points are 25 collectively store ora é¢tion; Fig. 9 is a view

. 4 . : . : when a
showi ng posi tFdyal 10nisranview SBheMaFaGe Ui gCNEHeHAhnaRAINL S Whe!
car mﬁ?hpthe sgﬁe - 18 body nunber were ché%ked at Sglntsgﬁiand) . Fig. 10

is a.vi%ﬂﬁséﬁ@ﬁﬂﬂcﬁﬁl@amh@ﬁIuﬁrmglyhésdahagéKSﬁa@hgsaﬁaryﬁﬁg@ using the
damage status analyzing system in accordance with tine series; 5 Fig. 11
i s a deV¥FEFRentlbfaGCeRAaggeniWith hbiveasesieas; danage for each car type

bserved when,dj s chin ual ity was checked; Fig. 12 is a devel opnent of
g (S:g)r showi nngJf ép a%%s‘—’(lJ dcﬁq'%i;l?rﬁéﬁnFo?fe%ch\aHa‘?ﬁgﬂéngaith@y§éiadh&rved when

_ ! : . ; i ults
o Com s Yodoh LA e efoahield sbSh R AR RIRLY
quality was checked;

Fig. 12 is a development of a car showing the status
of damage for each damaged car type observed when

10 dispatching quality was checked;

Fig. 13 is a graph showing the results of composite
analysis of damaged areas and types carried out when
dispatching quality was checked;

Fig. 14 is a development of a car showing the status

15 of damage for each car type observed when railway
transportation quality was chécked;

Fig. 15 is a development of a car showing the status
of damage for each damaged car type observed when railway
transportation quality was checked;

20 Fig. 16 is a graph showing the results of composite
analysis of damaged areas and types carried out when
railway transportation quality was checked;

Fig. 17 is a development of a car showing the status
of damage for each car type observed when pre-loading

25 quality was checked;:

Fig. 18 is a development of a car showing the status

of damage for each damaged car type observed when pPre-
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di spatching quality was checked; Fig. 14 is a devel opnent of a car show ng
the status 15 of danmge for each car type observed when rail way
transportation quality was checked; Fig. 15 is a devel opnent of a car
showi ng the status of damage for each damaged car type observed when
railway transportation quality was checked; 20 Fig. 16 is a graph show ng
the results of conposite analysis of damaged areas and types carried out

when rahUﬁ@iﬁéﬂ@ﬁQQ&E i&Hbg?ﬁ%Ek%dM*;CheCked? Fig. 17 is a devel opnent

of a car show ng e status amage for each car type observed when
pre-loading 2Biguallidyises abeekeshmént: o8 d %&dgﬁgh@_?@?t‘ﬁh@f a car
showi ng the status of danage for each damaged car type observed when pre -
19 | oadfugudtiivy twbathetkede Sitgtukd dfs dantaye! Hprerhe 0f ameCaarSshowi ng
the cunmplative total of the status of dammge for the sane car type

obser vedt¥R&n GheeTvadi WheduPFe yleadine kealityFwas athéskaddevel opnent

f a.car show th cumul ative total of the status of danage for the sane
ganaégd car tyggQOb;&wﬁﬁi3mgﬁvﬁ&gﬁmﬁﬁFna%qequE'%%9W18Hb . Fig. 21 is

a oraph shatiatdve £6edh! D tioMBRaHlG JP AiAbyel $ Al FREPISHAM eas and
types carried out when pre-loading quality was cRecked;
damaged car type observed when pre-loading quality was
checked;

Fig. 21 is a graph showing the results of composite

10 analysis of damaged areas and types carried out when
pre-loading quality was checked:

Fig. 22 is a development of a car showing the stétus
of damage for each car type observed when ocean shipping
quality was checked;

15 Fig. 23 is a development of a car showing the status
of damage for each damaged car type observed when ocean
shipping quality was checked;

Fig. 24 is a graph showing the results of composite
analysis of damaged areas and types carried out when ocean

20 shipping quality was checked:

Fig. 25 development of a car showing the status of
damage for each car type observed when the contents of
repairs were finally checked;

Fig. 26 is a development of a car showing the status

25 of damage for each damaged car type observed when the

contents of repairs were finally checked;

Fig. 27 is a development of a car showing the
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Fig. 22 is a developnent of a car showi ng the status of damage for each
car type observed when ocean shipping quality was checked; 15 Fig. 23 is a
devel opnent of a car showi ng the status of damage for each damaged car
type observed when ocean shipping quality was checked; Fig. 24 is a graph
showi ng the results of conposite analysis of damaged areas and types
carried out when ocean 20 shipping quality was checked; Fig. 25

d | . i t f f t
Cheervod Shmhat S 00N Nr ! Bfieot Bu¥Lbr MRIRATL ' £0- 5068 S3ha BE |
devel opmepypef odsedvedonhta e tehtentdd o Ry s Wereé‘g{ﬁetgéﬂ'g ed car

type observed when the contents of repairs were finally che rg. 27

i s a devetlpokeid;of a car showng the - 20 cunulative total of the status
of damage for the sane car type observed when the contents of repairs were
finally checkddigFi g8 2ssia develsipmerht off aa aar showilmy tte 5

cunul ative total .of the stat f damage for_the sane _danmmged car type
obser Ved GABH elvc%n{lgﬁf"é’ Liesr’g‘b%\i P& of | dampge Hkebhersgmeg i s a

gr aph Sh%‘%ﬂg tgﬁfae?ﬁgsegga 86?89%% &n PHE ééhéeﬁ;qsggfﬁgggﬁgggg@?%d types

carried contents of reparrs were
finally checked;

Fig. 29 is a graph showing the results of composite

analysis of damaged areas and types carried out when the
10 contents of repairs were finally checked;

Fig. 30 is a graph showing the transition of the
frequency of damage during the entire transportation
process according to Embodiment 2;

Fig. 31 is a flow chart showing the flow of a process

15 executed by the damage status analyzing system 1; and

Fig. 32 is a flow chart showing the flow of a process

executed to analyze the status of damage in different

cargoes.

20 BEST MODE FOR CARRYING OUT THE INVENTION

Embodiments of the present invention will be

described below.
25 (Embodiment 1)

Fig. 1 shows the configuration of a damage status

analyzing system that analyzes the status of damage. If
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Fig. 30 is a graph showing the transition of the frequency of damage
during the entire transportation process according to Enbodi nent 2; Fig.
3l.is a flow chart showing the flow of a process 15 executed by the damage
status anal yzing system1; and Fig. 32 is a flow chart show ng the flow of
a process executed to analyze the status of damage in different cargoes.
20 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON Enbodi nents of the present

i i AN i | nbodi ment 1) Fig, 1 shows the
cont1 uitiEaLaRY, HEREREBCARE BUngBobe L AP Bhrtlods ShEPYoEs the ot at us
of damagigatibn- A2to @& Plekatibn o, GaKes §£3tH§‘rt§P°&5ﬁgde“ GRreRes froma

| ocation Ato a location D, the status of damage In t cargoes i s checked

at eactargoesi ba. checkess At seatht hecatienks arkeseabulltamee pbrgal ity of

termnals Ato Dto 5 a damage status anal yzing system1l via the Internet

300. cheekstasespendmfiranapy pdanabi by aofis tefrmtmage. AALtsHbwoin Fig. 1,
these | ocations each use the termnal A, B,

R R ok e I g e e S S oSl 445 08
el RIS R s s 4RGSR
checking thascahdwiWUi§ H2g898, operators conducting checks at
these locations each use the terminal A, B, C, or D such
as a personal computer to point a damaged area on a
10 development of a car to be checked as shown in Fig. 5 (in
- this figure, a cross is used to indicate the damaged area).
Furthermore, the operator checking the car inputs damage
information such as the type and level of the damage and
distribution attributes such as a name of a checking
15 organization, a checked date and time, and a checked
location. The input data is provided with security and
then sent to a Web server 200 of the damage status analyzing
system 1 via the Internet 300.
The Web server 200 identifies the operator of the
20 terminal that has transferred the data, then clears the
security provided for the transferred data, and
subsequently delivers the data to an application server
100 constituting the damage status analyzing system 1.
Instead of using the Internet 300 as shown in Fig.
25 1, the data may be saved to a magnetic recording medium,
which is then transported and delivered to the damage

status analyzing system 1. Alternatively, a plan view
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nd distribution

[ [ ch as the type and I evel of the damage a

g?:?{gﬁ:;gnszgh as a naneyof a checking 15 organi zation, a ppﬁczggugﬁti ZRS

time, and a checked |ocation. The input datatlf prgx;?sgiﬁg orerem 1 via
’ a Wb server 200 of the damage status

tﬂgnlﬁfgﬁn;? 300. The Web server 200 identifies the operator O{ttherosgded

termnal that has transferred the data, then clears the security p

for thdrawanshe pagrb€aimg f‘ﬁﬂu&?ﬁ%ﬁ?ﬁglﬁ%gﬁéi@ﬁgr%x{j&e ﬁf@‘q&gggyst em 1.

- i tituting _
application server 100 cons . h i Eiq . 25 the data may be
beﬁagttﬁfomnaechébk3§3_1ﬁ5t Shown vk Hfk i & R n
Lgiggd?zﬁg magnetic recordi ng nedi um whi ch ,S‘%%en ?%a bﬁngﬁ and

del i veftaWe ol L Fecddiinderom tantaisi amal 1130Dgtﬁ)ésii%majged“éféggrbgg:hééea pl an

. : may be
sent B L8O e T (e peanazos dof & Rl 6 Lot by I iognya
cl lsentaﬁe?’&)?j, Lgtﬁgdtg%?%q% %nga: gagﬂgga‘m%&lrin%;ﬁﬁélggi ;ggmwmsaﬁdas t he
e e e S
Pocat %ggn\lﬁggfh@grcnmcknpgtc;anﬁi‘tQttihﬁﬁe Hetoillie fABIE $43Lus, analyzing
system 1 anal yzes the 10 status of the damage on ! a screen of
accumiél 8-Racked kagasion mpy thenriesulrpuftd Ba AN S Ut £
The damage status analyzing system 1 analyzes the a
10 status of the damage on the basis of the accumulated data,
and displays the results of the analysis on a screen of
the client 130 connected to the application server 100.
Fig. 2 shows the construction of apparatuses
including the application server 100, a database server
15 120, and the client 130 connected to the application server
100, all of which constitute the damage status analyzing
system 1.
Each of these apparatuses comprises a CPU 102,
internal storage devices such as a RAM 103 and a ROM 104,
20 external storage devices such as a hard disk drive 105 angd
a CD-ROM driver 106, a particular communication device 107
composed of an adapter to which a dedicated line to the
Internet is connected, input devices such as a keyboard
108 and a mouse 109, and output devices such as a display
25 110 and a printer 111, all of which are connected together
via a system bus. The system bus 101 allows required data

and commands to be communicated between these devices.
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the client 130 connected to the application server 100. Fig.lgoshgms t he
construction of apparatuses includ:pg thisgppllﬁgzigg fgrrﬁ; appiication

- server 15 120, and the client con _
22£32356100 all of which constitute the damage status anal yzing dszfégg1l.
Each of theée apparatuses conprises a CPU 102, internal storage de

ROM 20 external storage devices such as a
Port dEcpieies 20mmang ¥ 106, a particular conmuni cation

' Lvey ROM drj ver It _
gg;?c?%gﬂégg%%gg%}ag?eg’nggﬁ’ﬁregd[Q) %i%‘&l@iﬁbl E&;ﬁnp?ggdtagoflt Qermuse
] ' L. C ch.as a keyboard :
100, and oupat Hecress SRMpURL IR HiD % ff@‘%ﬁ@%fl;ﬁlﬂﬁﬁ‘éimf(lﬁ, Al of
whi ch ar® thmsedtsd deiget bed d@s@ﬁﬁvﬁéﬁqgum gystem bus

e . )
required data and commands to be comruni cate et weeh t hese devi ces. 23

i f 5 sfeateglanalyeimgalyster A 8ot récteg |
Fgrgre{i N gﬁidﬂfﬁﬁﬁﬁgr, it has the saneb;onfiguratlon and thlls |ti
ge ai éldpcg{eegc?l?gif"ﬁﬁ OH¥Ear 108 .dalatpbasat seraral iZmg sygtem 1 is

: - r 120, and
EFPZ;FQ%%& a%@gaéng ggglr éggygg‘c%ﬁ?egg%téggéégéag%:r%gzgngeszginog
s composad ofTthe och o or® 4 p e SRR ar seRE 103 dvdte Senasr 120 to
storelbafdge 1.
The storage section 2 ig composed of the hard disk
10 drive 105 of the database server 120 to store damage
information on cars including at least damaged position
information, together with distribution attributes
obtained during transportation. The stored information
will be described later.
15 The damage status analyzing section 3 is composed of
the CPU 102 of the application server 100 and the RAM 103
thereof, which provides a working area. An analysis
method storage section 30 composed of the hard disk drive
105 of the database server 120 provides an analysis method
20 for the damage status analyzing section 3. The damage
status analyzing section 3 has the function of analyzing
the status of damage for each distribution attribute on
the basis of the damage information.
The analysis method stored in the analysis method
25 storage section 30 analyzes the tendency of damage by

taking out one or more arbitrary distribution attributes,

rearranges the damage information and the other
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[ [ [ ition information,
[ on cars including at |east damaged posi !t :
{gfggﬂgﬁlapth distribution attributes obtained during transportat;ﬁgi Irﬁg
stgred information w |l be described IateL. 15 rhe ??gﬁggefbgﬁuioo ané 1
[ 3 is conposed of the CPU 102 of the applica :
Ei@figg thereo?? whi ch provides a working area. An analny|sh ngnggase
storage section 30 conposed of the hard disk drive 105 of the

O st O Ped a8 MO PI GRS, anchy ! "
[ .. The danmage status an ( _ _ _

ity PRl vl g st oorias ittt
[ [ tion. e ana .

mothod . A sRoPAgE LA EnD0s T ven  Bhiwoortibne s bnddTsse Dxy ook, Ny

e o SRR S S B TS, e
!tg{(g:]ggfjlta?a?ﬁibbd@.@,i@ﬂg ?%ﬂgﬁ]%f hgaggﬁ'%%r. ?&%Lchi‘é%pﬁ?%rgt ;3;{ Q?n ?12
a particular positionin a WO~ |nen5|02asé!ji%9n{ t0,qroups of cargoes,
ST chene reanspor Ed o ng T cr bt iri SR Rfadne
ot B Sk o oenraccbdomesere s dstegily Ui e
g:gh;lg?E%§2H€F8@a?Hﬁ1diStribUtion attributes. The status of
damage to the cars in each cargo group at each location
10 is compared and analyzed. For the comparison and analysis,
the data is rearranged in accordance with the time series,
and the status of the same car type at the same location
is compared for each part of the time series.
For such analysis, roughly two methods are desirably
15 employed. One of the methods is to use initially fixed
conditions to check whether Oor not damage has occurred
under these conditions. The other is to formulate various
hypotheses, extract data while varying the conditions,
Tearrange the data, and determine whether or not there is
20 an unexpected significant data tendency. That is, this
method presents only the particular condition with a
significant tendency when the results are arranged.
The presentation section 4 is composed of the display
110 of the client 130 and have the function of presenting
25 the results of analysis. Although the presentation
section 4 is composed of the client 130, it may be composed

of the display (not shown) installed in the application
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10 is conmpared and anal yzed. For the conparison and analysis, the data is
rearranged in accordance with the tine series, and the status of the sane
‘car type at the sane location is conpared for each part of the tine
series. For such analysis, roughly two nethods are desirably 15 enpl oyed.
One of the methods is to use initially fixed conditions to check whether
or not damage has occurred under these conditions. The other is to
formul at e yagi,ays 1dyypot heses, extract data while varying the conditions,
rearrange the data, and determ ne whether or not there is 20 an unexpected

significant dataFignd8nehowdas datd hiruseuied ompestd ¥ YddM&ge
particular condition with a significant tendency when the results are

arranged. ImEogmaddmmt PBnasc@n chnalipdingpdandged wwsittsphay 110 of the
g R
be  Comosesh L2kl i onl £V gL oBIGUY, RS RhLRdER S B sblld sect en, -, 20
attr but e o o R O o e eSO o piPe Ry, $hdndd EhSkhey O
I nfor mat i atorageeyemikion 2@ the results of checks stored in the storage
section 2. The data structure includes a (0) product number,
The data structure includes a (0) product number,
that is, the body number of each car to be checked, the
10 drawing number of a development of the car to be checked,
and damaged position information composed of an X and Y
coordinates indicative of each damaged position in the
development. Damage information indicative of the type,
shape, level, and the like of the damage at each damaged
15 position is stored together with the X and Y coordinates.
The figure illustrates the type, shape, level, size, and
other factors of damage. The data structure further
includes distribution attributes obtained during
transportation. In the figure, the distribution
20 attributes include a name of a car type, a grade, a name
of a checking organization, a checked date and time, a
checked location, a plant code, a maker code, the name of
a troopship, a loaded position within the ship, the type
of a transportation instrument, a departure port, an
25 arrival port, the name of a ship company, the name of a

cargo handler, a departure date, an arrival date, the date

of cargo handling, and other pieces of information.
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[ nunber of each car to be checked, the 10 draw ng nunber
gpa; h:befggngg?yof the car to be checked, and damaged position |nf?rnat:ﬁn
conposed of an X and Y coordinates indicative of each damaged posi |Fn |
the developnent. Danmage information indicative of the type, shape, tﬁvf
and the like of the damage at each damaged 15 position is stored Loge e
with the X and Y coordinates. The figure illustrates the type, shape,

[ h cto f da e. The data structure further
s 5 0B A R ARl R b o e 1
G e & he e A LR ML E g T e B

grade, a nane of a checking organization

: i 3 hip, a
d indachded Dyl ant Xcated B oBberdiatsEest NeTARTR Wt has] LAAPS
fggggg position,mﬁtﬁ?n the ship, the type of a transportatron 1nstrunent,

e s dis t esen tattoaf sactiidh @ogpagyiothe name
a depar t9FECEBr 15 dhspdazed val ther pr an arrival date, the date of cargo

handli o QREBARGE [Peras Sl | Hemel Fonthe denaag postivson synod o

Do AR PR el ARG ARG IO o s

L) Lo o the bty o6, SR SR By Bl YR B

¢l Zggl H/id;é)gnh;g:]d@mxar tenidemcy dndii¢@BsngwhhenPpat 8F 4 hdlighyi bution

aitribu%%r is frequently damaged or the like can be determined.

10 Further, the damaged position can be visually determined
within a short time viewing the various status of damage
under many and various classification and extraction
conditions.

Fig. 5 shows an input screen displayed if damaged

15 positioninformationandthetype,level,andotherfactors
of damage are input at, for example, a terminal A. When
a damaged position is clicked on the development of the
checked car type using a cursor, X and Y coordinate data
on the development shown on the screen is obtained. The

20 coordinate data is stored in the storage section 2 as
damaged position information data. At this time, the
input screen shown in Fig. 6 is presented, and damage
information such as the type and level of the damage is
input.

25 These pieces of information are input for all of the

damage to the target car. If there are a plurality of cars,

the input operation is performed for predetermined ones
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I nformation, a tendency indicating which part of a checked car is
frequently danmaged or the like can be deternined. 10 Further, the damaged
position can be visually determined wthin a short time view ng the

vari ous status of damage under nmany and various cl assification and
extraction conditions. Fig. 5 shows an input screen displayed if danmaged
15 position information and the type, level, and other factors of danage

are input ceft thieon. exXthnpsé epperatilonnabyfbe\Whenf oamErad e J108 ivHO R 415
clicked on the devel opment of the checked car type using a cursor, X and Y
coor di nat ®@HRARKLY ofoMee afeVidhepnwhi chhawre cextirachedeati sedtttaesimed. The 20

coordi nate data if storeagiin tge storage section 2 as dammged position
i nf or mat i A ft B2 At Ofhidd t73RAONwe SHRSQAULR BN . sHdE T hbuEGON6 i s

ent ed,, ;and. e_.info i QN h as the_type and | evel of the damage

Eogesi nput & 2 esegplsgég{s ‘{o |iﬁgg?ﬁ§ﬁ°&fﬁa+g Fﬂ%ﬁt fo?rﬁl \Iindﬁu‘% he damagg

to thestarget caug|h $hews Aceredd Willdidy2hataif end HE-dOBKLQRerat i on
2 o¥ tﬁem 'Ijh IO

is perfornmed for predeterm ned ones - | S “oper a be
per f or med skeart dh 4 he daareye atndoryasdoh ofithedand ddu ap8sPHiiapt ed at

certain intervals or at random Subsequently, distribution attributes
such as tA8foEmRLHONS FPFed3inthe mlinragemect Toshavst agetheanwith
di spl ayi "9n ier}x at]l@ggcrle eer\]rte tci;g)rrrt]enis:eg%i %n c4a’1r d?{;%%e tionft?er ngille(c):r]]cevcvilt n damged
posi tion
Information on damaged areas marked with stars on the
10 development is inverted on a spread sheet.

Fig. 8 shows that the results of checks on a car damage
status carried out at certain points are éollectively
stored in the storage section 2. This figure shows the
case in which several hundreds of card are transported from

15 a location A to a location B by land, then to a location
C by sea, and subsequently to a location D by land again.

The same target is checked in a time series manner
or at each check point so that the results of the checks
are accumulated in the storage section 2 of the damage

20 status analyzing system 1. When the damage status
analyzing section 3 processes the accumulated results of
the checks, when and where the damage has occurred and which
part of the car has been damaged can be determined in detail
from the distribution attribute information. Furthermore '

25 distribution attributes such as the name of a s'hip, a loaded

position within the ship, the type of a transportation

instrument, the name of a ship company, and the name of
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i nformation stored in the storage section 2, together with an enlarged
devel opnent of a car type to be checked. Information on damaged areas
marked with stars on the 10 devel opnent is inverted on a spread sheet. Fig.
8 shows that the results of checks on a car danage status carried out at
certain points are collectively stored in the storage section 2. This
figure shows the case in which several hundreds of card are transported

f 15 a, | ] t | ocati t | ocat i Cb ,
bnd Subs c SEERLORaRd 1R dOGAT PP did At SR Iy REEH AT 1o checkau
in a tinetgpei aadMMRRRI1 &E %h@a&am&QGCErE%@iecifrié‘&tsé@%ﬂaeéé’i%ogf the

checks are accunulated in the storage section 2 of the danage t at us
anal yzi ngisysimdri datWena s kel alsshfcatdioisandad yzae tiest cendd tHesE§sses
t he accunul ated results of the checks, when and where the damage has
occurred 598 khiecanpgedopostd ian - han bebhsdmeageic cahhke céntsali ned in

det ai I5 fl’Oﬂ] iihe di.stribufj OP attribute information. Furthernore, 25
di st r PbutT OhELLASARFLERNTHE famage e &g o Wi Gh Rarda@dd thestaron

ohi p corpinyPrang (o, WREefho ehss RRMAE hRRer BE R ppndd e -
i nf or mat i @an Y& Bederiithed ¥R a4€n! &f@kr?ﬁutﬂ%xgﬁrfgtﬁt%?e%R?ﬁ%ftia% .
separately or in conbination as classification and extraction conditions
for the dimegebypenabildmg Ithe isusarmerthé EamageatoSbeelatiedfsiidggwi th
t he damagcgaf g.s 'im\gﬂ:iecc{]. part of the car

10 Fig. 9 shows positional information on damage
discovered at a point C when a car with the same body number
were checked at points B and C. Fig. 9 indicates that a
right door position was damaged during loading, ocean
shipping, or unloading. Furthermore, for example,

15 distribution attributes such as the name of a ship, a loaded
position within the ship, the type of a transportation
instrument, the name of a ship company, and the name of
a cargo handler as well as damage information such as the
type and level of the damage are specified separately or

20 incombination as classification and extraction conditions
for the damaged position for display. As a result, which
part of the car is prone to undergo the damage under certain
conditions can be determined, or information useful in
estimating the cause of the damage can be obtained from

25 the distribution attributes. |

Damage information including damaged position

information is presented on the screen, and the damage
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: -  ned
[ ndergo the danmage under certain conditions can be determne
;zrp;ggﬁ é?s?ribu?ion attribgte in detail, thereby enabling thf.cﬁ;fe of
t he damage to be deternined or estimated. 10 Fig. 9 shows p0ﬁ|thg a
i nformation on damage discovered at a point C when a car wt (phe same
body nunber were checked at points B and C. Fig. 9 indicates ?oadin g
door position was damaged during |oading, ocean shipping, or un g+ .
Fur t her noB&atus anakpzénglSeditstari Butisers ahle vRiHiasy S %&it&gﬁtsgﬁlﬁgn
ship, a l %Qe%g_ osition within the ship, the type of a transpo

SRR
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i i d | evel
wel | as degﬁﬂﬁji el bonI%th as_ he . type an . e
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iti 5 Q4 e; s iti r di | ay. \
g?nglhtel gggoisgqgr%mnelﬁgg%g‘?etrlg%?t he‘?‘%é%%&&?&% & ¢ ?af’ﬁatd’eﬁl]gﬁ’f kghgaﬁggebe
Can e obtal ey Frar e anaLpEed mofe E105EY Thad duf IHE B of Rt o
b bt ai ne rom e _ _ .
icﬁgl ugi (r)IgWMhd@e' @ poeryi shorinfloimat i OI:;heSle’emt 3 ﬁgiigﬂsg%%n ﬁﬂ?ggs ?zd : Eg
- t anal yzi ng section uses e v ( _ _
g?g??iebut%’%ﬂ"s&fiteﬁt ¢ ufﬁﬁ“e T&PUL&S iodh Hepar damhgeors iatt us oghiangidian £ provi de

glt Ztsﬁlsf i)?&?ﬁgge%tﬁcﬁftfﬂa%%%%d +R9SLELEn N o "?ﬁ'a?:n}:h%onasfgfﬁgtigy’ the
operator can precisely analyze the cause of the damage.
10 For the above-described method, the damage status
analyzing section 3 draws out an appropriate one from the
analysis method storage section 30 for execution as
required.
For example, if damage information has been
15 accumulatedfornmnyothercarstransportedsimultaneously,
it is estimated that thisg damage has been caused by the
transporter or cargo handler or the transportation
instrument used during transportation.
Furthermore, if cars of the same type divided into
20 groups that are transported during different operations
and if damage is found at the same position of the cars
loaded at the same position of the ships, it is estimated
that the loading of the cars in the ship has a problem.
There has been no conventional mechanism for closely
25 identifying the damaged area and instantaneously
displaying the attribute conditions under separate

conditions or a combination of the conditions. Therefore,

- 30 -



5 damage can be anal yzed nore closely than in the prior art wthin a very
short tine. The presentation section 4 provides the results of such damage
" status analysis for an operator analyzing the status, so that the analysis
operator can precisely analyze the cause of the danage. 10 For the
above-descri bed nethod, the damage status anal yzing section 3 draws out an
appropriate one fromthe analysis nethod storage section 30 for execution

as requitgpds BHiﬁ%Qﬂ@'@hei%r@@ﬂ%ﬁ%iéﬁ&fﬁ@%@?lé%@cQS?Q%%%ﬁ?%é%E#L ted

for many other cars transporfed sinmultaneously, 1t Is e this
damage hasnbesrtimmsed by the transporter or cargo handl er or the
transportation instrunment used during transportation. Furthernore, if cars
of the sane typeP@odifiee eéxamples gfotpe abaivearemadlypesponeetioduwing
different,_operations _and _if damage is found at the sane position of the
cars | 0aB€d9RSEREPEI PRI tion of the ships, it is estimated that the

| oadi of the cars in the ship has a problem There has been no
conventional mechanismfor closely 25 identifying the damaged area and

| nst ant anegusley osispt aHhRA KNS A LHOUSuSENHEL hARS KIS SRALA ¢

conditions or a conbination of the con I ONs. P8 poi nt
is the graaTesi-dCimeastienad iRlah Vhewrgsaibgel BeLaps) )Speci fic exanpl es
of the above analysis nethod wl|

To use the damage status analyzing system 1 used to
check cars for damage, determine the tendency of the damage

10 <n1atwo-dimensionalplanviewtocﬂarifythecausethereof,
the following analysis process and functions are executed:

First, damage information is checked, and basic
elements required to analyze the status of damage, i.e.
temporal and locational attribute information and

15 conditions are input to the computer. On the basis of the
time-series and locational transitions of distribution,
the damage status analyzing system shows when and where
the damage occurred by arranging the data according to the
conditions. This automatically provides the locational

20 and.tempdral'elements of the damage, which are basic check
items.

Second, distribution attribute information and
conditions such as the type of products, a harbor cargo
handler and a handling method, a route, and the type of

25 a transportation instrument are input to the computer, and
the damage status analyzing system 1 arranges and displays

these data. In addition to the temporal and locational
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be described below 5 (Rule of Estimation for the Cause of Damage Confirnmed
on a Two-dinensional Plan View (damage to cars)) To use the damage status
anal yzing system 1 used to check cars for danage, determ ne the tendency
of the damage 10 on a two-dinensional plan viewto clarify the cause
thereof , the follow ng anal ysis process and functions are executed:

First, danmage information is checked, and basic elenents required to

anal yze tBeewleaitss, ohodtemiitailed inFoaanatisnd arati 983l AtHeiLbute
information and 15 conditions are input to the conmputer. On the basis of

the tineddetribuniohoattirdiaite rEastorensonicetsingbtheodamadee adaimage
status anal yzi ng system shows when and where the damage occurred by
arrangi ngbeh&ezkfiedcor ifng Peambiarod@magsstendenciut @aanirsaliry

rovides the . locational 20 and tenporal elenents qf the damage, .which are
Pret ¢ chebRE LSRR ShvfRoRien % ARG GHAEE PORES AR R aRtAps

it . . f h I
condi t4 0”&1%%(‘):5&&&&81% éﬂggﬁgmtnﬁare&?%Aét?ﬁ%ééﬁﬁeanﬁg%ggtt agd ﬁﬁm[% ngnt

handl i ng nethod, a route, ype o atron rns

are input ah@ e CoBREEEFacttls tHEmAIBIRAD Si1d UdamBYe/ Hd P q¥stoBal
arranges and displays these data. In addition to the tenporal and

| ocational - 31Aseblethitrdl stmre, dehai cadsenddr denanye tdathessuatfiaeye
distribution attribute factors concerning the damage can
of a vehicle is somewhat unique to its occurrence position.
The present system uses the computer to precisely and
10 promptly arrange and display the bias status of damaged
positions on a two-dimensional plan view. Consequently,
the most probable damage factors can be derived by
comprehensive examinations based on the results of the
analysis in the first and second step. This is useful in
15 promptly discussing and planning future damage prevention
measures and carrying out the planned measures as early
as possible.

The first to third steps need not necessarily be
executed in this order, but the damage factors can be

20 determined by executing the three steps in an arbitrary
order.

An explanation will be given of several specific
standard examples of the rule for the causal relationship
between damaged areas and the causes of the damage,

25 described in the third step. After arrangement and

extraction of data has been carried out on the basis of

the distribution attribute conditions input to the
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be verified. If a peculiar damage tendency occurs in particular

envi ronnents and under particular conditions, 5 distribution environnent
factors concerning these damage and attribute factors common to the danmage
are derived. As a third step, the cause of damage to the surface of a
vehicle is sonmewhat unique to its occurrence position. The present system
uses the conputer to precisely and 10 pronptly arrange and di splay the

bi as st atempateda d ek - di i | pl.an view.

Conseauont T et her ner eAReH Sl S RIS el o Arpiigea

conpr ehearsd Wi epdaiyed onna b:&’ﬁdichﬂﬂehggow|d§ax9i119hgog@ﬁé@iv?i.g the
I Scus

first and second step. This is useful in 15 pronpt sing a
pl anni nPFeELFe Pesddeigraleinformationr en alamsgetyiareo8! the pl anned
nmeasures_as _earl as possible. The first to third steps need not

necessal9§ PR SBERLIERS 1 AYide51i¥dag faptiontheotmeyeri hgctve caasebe 20
det egm i the three steps in an arbitrar order. An

expl gna%ﬁ% ﬁ?ﬁ%g’teggggrpg?m? ril”@ﬂ’é'tq fand c%ﬁﬂﬁ?%ngx@hwc@l@ﬁ t he
rul e forgithe sau 18 ' ' n_d eas and fhe causes of
t he darrggle, 25 dgggﬁl‘é}e?éﬁe?ﬁg%tdhﬁgdﬂggeg. ﬁ%ﬁ gilf—’l%n ér?é‘i‘lilgﬁﬁs

extract iaantwd 1 daperads dreent6asbnrd gre8 .t he basis of the distribution
attribute conditions input to the - 32 conputer, the tendency of the

status of dan¥gdh convemdonal check and analysis methods, data
including such attribute information is checked, and every
10 damaged position is manually marked on a plan view. It
is virtually difficult due to a large amount of associated
burdens to manually accumulate a large amount of data,
switch a combination of Cutaway views and conditions, and
analyzes and displays the appearance of damaged points.
15

(Standard Rule for Analysis for Vehicle Damage Checks)
First, the status of damage is checked and recorded

at two points in a car transporting process. For each

transportation section, information on a plurality of
20 cargo handlers engaged in transportation and information
on the name of a car type and the type and level of damage
are added as data and input to the damage status analyzing

system 1 together with positional information.

25 (Case 1)
Statistical analysis executed by the damage status

analyzing system 1 indicates that in a certain
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and di spl ayed on a two-di nensi onal draw ng together with precise
positional information on danaged areas. A nechanismfor easily deriving
factors concerning the cause 5 of the damage and pronptly finding and
correcting the cause wll be easily described using a nodel that
simplifies actual operations to some degree. Wth conventional check and
anal ysi s nethods, data including such attribute information is checked,

and ever ytrapspomirtipossecadars, mormldoraecked 88 @ i is
virtually_difficuylt due to a | arge anount of associafeég%ﬁLéﬁﬁgétéé

manual | y acgeoH aﬁaé"@lﬁapg'eaa obe dat dhe slhwivharasga@shi nation of
cutaway views and conditions, and analyzes and di splays the appearance of
damaged points. 15 (Standard Rule for Analysis for Vehicle Damage Checks)

First, th@Dékib@%(ﬁsf@ﬁﬁﬂédi%&qgéﬁed and recorded at two points in a car

transporting process. For each sportation section, information on a
pluralsity of 2Dt chagobeaidl€ssreppaded 4y t spar. i qn.and i nformation
on the nane of a car type and the type aﬁﬁzr%@§|9§F5§%haﬂgv Ar e8Z§fed as
data and RWpRertof tderabohgs chathes dial¢Zididle BT Ak %Bgﬁﬁ]ﬁi Wit h
positiona% Lnformation. 25 (Case 1) Statistical analysis execu a8 5@ t he
damage stat eQﬁéﬂryaﬁﬁﬁll@g@?éﬁﬁmhpﬂtéiE@thenthﬁnibeﬁmg&ﬁﬁé@ula%ilr

tranSme&EQPPiﬁﬁ%gdﬂknr%ﬁf %&?@é¥¥§h§°§§rEﬁ%éﬂéE§Z§§o handler

violently opens and closes the door. If it is determined

10 that particularly many scratches occurred during cargo
handling carried out by the cargo handler in charge of the
displayed transportation section, this cargo handler must
be notice of the need to improve its handlingmethod. Since
a large amount of products are transported everyday, it

15 is important to more promptly find the cause of damage and
notice the corresponding operator of the cause, in order
to effectively prevent similar damage. With mere
information indicating that the “driver side door is
damaged in three areas” or the like, as in the prior art,

20 it is difficult to estimate the cause of the damage.

(Case 2)
The same checks conducted by the damage status
analyzing system 1 indicate that many scratches occurred
25 in the front and rear doors of the car and in the lower

part of the fender.
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a door handle or a keyhole on the driver side. (Derived Estinmted Cause) 5
It has been confirned that the reason why a | arge nunber of scratches on
t he driver, side door are found close to the door handl e or keyhol e rather
than being irregularly distributed in all directions is that a cargo
handl er violently opens and closes the door. If it is determned 10 that
particularly many scratches occurred during cargo handling carried out by

the cargdDeantved EBtceitgedotalae) di spl ayed transportation section, this
cargo handl er nust be notice of the need to inprove its handling method.

Since a |argeMastuof dﬂm@gemﬁmmgtmrtawnb%ﬂss&?]d&y tHd qop | S
| nportant to nore grorrptly find the cause of danage an not1ce e
cor r espofi@Ssot bperddyr 8n aneachosateid sevdaral toees for tderl ¥im@F gY-eNt

simlar Wth nmere _information indicating that the "driver side
door is gga!mam %@& I IHILe AHELRT A Parhiculias, sectiion heepul b5 Bbm 20 it

s diffi eull Yot @UAIREFohNS LIRE Hlothe damage, (CGase 2) The same checks
conduct ed by the%?amige (s)bat?)d"(s:%laenég%qlhé g?sﬁewpgl‘.fndi%tvéli@atthﬁny
scr at chesaecairgdrunb and tnf@%fé Mhs ”g;er ogLs g heqgar and in the
| ower part of the fender. - 4B(De§| ed&gs?’lgrr%freﬁa&%’se) sto8f danmage
occur ri n§urfadee dfovdre peharof ihhehdoebrredifonding! khctad R | pgat ed
sever al lt,)ens of centineters
e checked to take corrective measures such as improvement
of the road surface and limitation of running speed. IFf
10 the damage concentrateg on either the right or left door,
the cause may be that the car is placed outdoors over a
long period and exposed to a blow of sand or gravel due
to strong winds. Alternatively, pebbles splashed by other
cars may have struck against this car. With mere
15 information indicating that the "driver side door is

damaged in three areas” or the like, as in the prior art

it is difficult to estimate the cause of the damage.

(Case 3)
20 Statistical analysis carried out by the damage status
analyzing system 1 indicates that a large number of

scratches have occurred at the opposite ends of the bumper

of the car.

25 (Derived Estimated Cause)
If data is accumulated in and analyzed by the damage

status analyzing system 1 to determine that a large number
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fromthe ground, during a particular section results from5 the bad
condition of the ground of a wharf, on which the car nust run and may

" spl ash. pebbl es or sand. The road surface of the wharf in the corresponding
section should be checked to take corrective neasures such as inprovenent
of the road surface and limtation of running speed. If 10 the damage
concentrates on either the right or left door, the cause nay be that the

car is pl eri.od and exposed to .a bl ow of sand or
gravel gug%e%ﬁsgtggﬁégwﬂ\ré s aoﬁéf'g’?% i &7 prlcecbbégg SBPRSHI® IRPdE Ief (r:]ar s
may have shiel@umgéi)SttHdh Sifaig Wit]{élrﬁpr@hgﬁ hpfﬁ%fgnoknq_lacg{j;n t hat
the "driver side door is damaged in three areas" or e | ke, t he
prior artmatierigldubtidctla tie eshenshépt ke aserF Pborhe FIAREA.q (s 3)
20 Statistical analysis carried out by the danage stat us aqaly2|ng system
1 i ndi cat é83RRHCRTLated hiedlef. sThet barsihibng of ctheed iatt e @pposi te

i ved Estimated Ca If data is
Secumi at ST IR mabemifoh T) the siRkLon: RISt dhel 9@&%&)@%@?”1 1o
] I -3 f scratch have occurred cl ose 0 e
opposi te ends of f (e Srbatenesldng’ s CEF PRERT GURT LhexPUFEase aBhi ng
material whedbumpde dMQ §Rind 1l d0rdtORELLR N L VIS + DR QR ately

handl ed. The handling of the fixture or
a part of the body close to the bumper, then the car may

have splashed gravel under bad rod surface conditions.
10 Withmereinformationindicatingthatthe‘driversidedoor
is damaged in three areas” or the like, as in the prior

art, it is difficult to estimate the cause of the damage.

(Case 4)

15 Statisticalanalysiscarriedcnn:bythedamagestatus
analyzing system 1 indicates that a large number of
contamination losses and flaws have occurred at the right

and left ends of the ceiling portion of the car.

20 (Derived Estimated Cause)

If the dirty areas are uniformly distributed over the
ceiling, then it is likely that flying dirt may have stuck
to the car while it was placed outdoors. 1If the dirty areas
or flaws are present only at the right and/or left end of

25 the ceiling, then it is likely that this damage results
from acts of operators such as the placement of operators’

hands or dirty portable instruments at this position during
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5 lashing material in this section nust be corrected. If the scratches are
scattered over the surface of the bunper and simlar scratches are al so
scattered over a part of the body close to the bunper, then the car nmay
have spl ashed gravel under bad rod surface conditions. 10 Wth nere
information indicating that the "driver side door is damaged in three
areas" or the like, as in the prior art, it is difficult to estinate the
cause of the da Case tatistical anal ysis carried out by the

damage stSfg9° %{Hg sy r1 1REl¥at dhe hgarago Hapdhingemegthod
contan1na£h0@h]g§§§§cﬁgg f%ﬂm@thgéef%égﬂgggg at the right and left ends of

the ceiling por lon O e car Stlnated Cause) If the dirty
areas are uniformy distributed over the ceiling, thenit is likely that
flying dirt may have stuck to the car while it was placed outdoors. If the
dirty aref€aser ¥) aws are present only at the right and/or left end of 25
the ceiling, then it is likely that this damage results fromacts of

oper atbor s such %tattn@tglca@bmnlﬁsmpeaamml oultdryls her ddimage pdratals e

i nstrument s it this position durin cargo handling. Accordingly, the

cargo handPPhyZidt% SFﬁmﬂﬂsﬁ%@%SPSﬁﬁnRHaBeS€6ﬁt9hQﬁia{€a§§aﬁeﬁ¢

Statisti | ysi the d t,at us nal yzing system1

I ndi cat e?%ﬁf{?%%’f% kS s élrcehpéjlé %‘t ﬂxeé‘nﬁg % in varlo){l greg
including the door, fender, and right and left panel
portions of the car. In this case, two estimated causes

10 are derived.

(Derived Estimated Cause)

One of the estimated causes is that when operators

pass by the car in a temporary storage site, belt fixtures,
15 watches, or the like which are worn by the operators against

a work clothe manual often come in contact with the car

body to cause damage. The actual situation of the cargo

handling in the section in which a large number of such

scratches are found must be closely examined, verified,
20 and corrected.

The other cause may be that a transportation section
including a self-running section has a very narrow portion,
where the car comes in contact with protrusions present
therein. The facilities in the transportation process

25 must be checked and improved.

(Case 6)
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between the ground and a fixed height in various areas including the door,
fender, and right and left panel portions of the car. In this case, two
‘estimated causes 10 are derived. (Derived Estimted Cause) One of the
estimated caduses is that when operators pass by the car in a tenporary
storage site, belt fixtures, 15 watches, or the Iike which are worn by the
operators against a work clothe manual often cone in contact with the car

bodv t e d ) I _sjd i.on of the cargo . handling in the

RO TN (Uil i i o i
| osel hDeginerddsedm 12Q e¢had: © Y

R e T e i g e

narrow pors¢oatchesard foured nonse i samedaeh &fthhérghhﬁﬁb%&ﬁtﬁgﬁ§ent
therein. The facilities in the transportation process 25 nust be ecked

and i nproveegarddessspt the tZamsportatienasgsitdors, rhiesh epbripy tiiln damage
st at us analg§%ﬁ§ system 1 indicates_that a |arge nunber of scratches are

found i°n tH& elilon OF FREICa@NIkCEype regardl ess of the

transportation section, transportation 5 instrunent, or cargo handler.
(Derived Estimated Cause) It is likely that the transportati on process has

no (Derived Estimated Cause)

It is likely that the transportation process has no

problem but that the manufacture process of the plant is
10 problematic with damage occurring on a production line.

The products must be checked for damage before being

shipped from the plant so that this damage can be strictly

distinguished from damage occurring during the

transportation process to determine the cause thereof on
15 the plant production line.

As described above, the damage status analyzing
system 1 carries out time-series and locational tendency
analysis of damage and tendency analysis of distribution
attributeinformationanddamagedpositionscxlaplanview.

20 The cause of the damage, which is difficult to promptly
find with the conventional method, can be easily determined
from the results of these analysis processes.

The present invention provides not only a close
damage check method but also a very effective support

25 mechanism for consulting and negotiating with related
people to reduce or prevent distribution damage from

occurringduringthenmnufactureortransportationprocess.
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probl em but that the manufacture process of the plant is 10 problematic
w th damage occurring on a production line. The products nust be checked
- for damage before being shipped fromthe plant so that this damge can be
strictly distinguished from danmage occurring during the transportation
process to determ ne the cause thereof on 15 the plant production |line. As
descri bed above, the damage status analyzing system 1l carries out

time-seri and IocationaLgtendenc anal ysi s of danage and tendency

anal ysi s If 45/ PRERPSS CRPER SRIRIPA LR Hile SFanfPEhali@nPEPERSSs on a
I i ew, .20 . ich is difficult to,pr t.l find
Pith the. sy BY SAHEE Ko 08 H8"RRRY Wlhilhd Sft (e Fram LRethBed 1 s of
th alpaesd S T; e i tyl i ty QN cl ose
nmage. ChONPBORS S6885 80t PARACBE U LREYPRCY BEhull LB kFeRtr -

consul ti nglamag@pdd ianly haswahh" detatea tAopeUrrdg8ce OrhRr 84RRlge

di stribution damage from occurring during the manufacture or

t ranspbrt ttiatmpranelyzing3gystens 1li cahepnesentthmad eanigabed togébaer
transportatiqn process tend to avoid admtting that danage has occurred in
their reﬁ&ﬁhﬂ%ﬁ% COXLESHPAMIL REc dFsw iy hRdigaddng othasadamrgege, if

o0 28 A S iR BSIER, e I SRR, Bt ek, SR 09 gyt on L
that damaggctesdls UPhosCYls MYMeBE¥shadhAl land"h¥ W kde, " ggponsi bl e
facilitate discussion on appropriate corrective measures
10 between the related parties.

If an enormous amount of data is used, the damage
status analyzing system 1 is constructed as a distributed
processing system comprising the application server 100,
the database server 120, and the client 130. A standalone

15 configuration of a personal computer can also be used.

After clearing the security, the check data
accumulated in the Web server 200 can be downloaded into
the client 130 for analysis as required. The client 130
is a damage status analyzing system constituted by

20 operating an application mounted in the client 130.

(Embodiment 2)
Fig. 10 schematically shows analysis of the status
of damage carried out using the damage status analyzing
25 system, in accordance with time series if cars produced
in the U.S. are exported to the U.K.

In Embodiment 2, dispatching quality was checked at
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section. This is nore persuasive and is likely to facilitate discussion on
appropriate corrective neasures 10 between the related parties. If an
“enornous amount of data is used, the damage status analyzing system1 is
constructed'as a distributed processing system conprising the application
server 100, the database server 120, and the client 130. A standal one 15
configuration of a personal conputer can also be used. After clearing the

secUr 1y, $HE ESGBL16H 0 ofoghatedrl g W ASNEL AN eARE

downl oaded into the client 1 or "ana

is a damageasteheckaithl y2tog FwStIGMAEoPshhisHdrt Dy 3R , ORSIAt n-
applicatigﬁannunted I n ?ﬁe client 1é%. (Embodi ment 2) "Fig. f%qggﬁenatlcally
shows analherding check atas cohdiaripgd atrai ddcaticki Ngihhendapge, stat us
anal yzing .25 system in accordance with time series if cars produced in

the U S ameRxpBFEER t'FapsporkatipEngualidm was dcbpeaked rat qaal ity was

i Ragabiohs NEIASORT e banl Sk ek et |
Conhechaging LeBRRRRAL g Gulyd g [PEG, oREEA VAP ROIOTH I0GTIELLCY
land transpothat UoK .qagitielry read wehe dheeth So2theadld 08nR thid LR tUnlfs af ter
railway transportation, and the contents
of repairs were finally checked at a location P in the U.K.,
that is, the destination. The results of these checks were
10 accumulated in the damage status analyzing system 1 to
analyze the status of damage.
During the dispatching quality check, 115 cars of a
certain type were checked including 58 TYPE-A grade cars
and 57 TYPE-C grade cars. During the.pre—loading quality
15 check, the same surveyor checked 84 cars including 58
TYPE-A grade cars and 26 TYPE-C grade cars. During the
ocean transportation quality check, another surveyor
checked 84 cars including 58 TYPE-A grade cars and 26 TYPE-C
grade cars.
20 Fig. 11 is a development of a car showing the status
of damage for each car type observed when dispatching
quality was checked. For the checked cars of each grade,
the points at which damage concentrated, i.e. the points
at which plural ones of the checked cars of the same grade
25 are similarly damaged are marked with stars of different

colors. Since the damage concentrates for both grades,

the analysis operator adds an analysis result indicating
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of repairs were finally checked at a location Pin the UK, that is, the
destination. The results of these checks were 10 accunul ated in the danage
. status analyzing system1l to analyze the status of damage. During the
di spatching quality check, 115 cars of a certain type were checked
i ncluding 58 TYPE-A grade cars and 57 TYPE-C grade cars. During the
pre-loading quality 15 check, the same surveyor checked 84 cars incl uding
58 TYPE-A grade cars and 26 TYPE-C grade cars. During the ocean
transport #8dn flamege dFefFedrRed tshiglfodoqiheckbe Baecanalivesisidi ng
58 TYPE—AE%r%Qﬁlcars and 26 TYPE-C grade cars. 20 Fig. 11 is a devel opnent

0

of a car oW ng" the status of damage for each car type observed when

0 spat chi ng, . duaid haesebaciAd. ier auliaqdierk neary Alnpaghograds, | the

poi nts at whi ch damage concentrated, I.e points "a ur'al ones
of the chpgleesi €81¢ @isblaydmorate Eharifgsi Bd #hiat damaged A ¢r ked

wth stars of different colors. Since the danmage concentrates for both
gradesi th&eamalyeisanpalabpermidsons anablysitacilesithd thaiatddnge -irft0
that "damage is frequent at right door”, to the analysis screen. The
posi ti on 6PHGRCEHWAGE ithatheheiphht aweoposisios aduseng dibspl ayed on the
drawi ng, go t hat i% LS eaﬁ%fto ) deh@rnine aa ual ggﬁ{ations or. obstacl es
that may LoRGIROTEBNALH HreResRar ROMBATSA pBert AT YRR FAGNRe

report indicating only that "flaw present in the right
door”, analysis and estimation of the cause is much easier.
10 Fig. 12 is a development of a car showing the status
of damage for each damaged car type observed when
dispatching quality was checked. For the checked cars,
the points at which similar damage concentrated, i.e. the
points at which plural ones of the checked cars were
15 similarly damaged are marked with stars. Since the damage
concentrates, the analysis operator adds an analysis
result indicating that "almost all damage on the right side
is due to scratch”, to the analysis screen.
Fig. 13 shows the results of composite analysis of
20 damaged areas and types carried out when dispatching
quality was checked. 1In this figure, the analysis results
are shown as a bar graph, and the analysis operator has
added remarks to the graph.
In addition to the analysis based on the damaged
25 position information, the pieces of registered
distribution attribute information are arbitrarily

combined together to analyze the tendency of the damage
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transportati on process. Conpared to a conventional report indicating only
that "flaw present in the right door", analysis and estimtion of the
"cause is much easier. 10 Fig. 12 is a devel opnent of a car show ng the
status of damage for each damaged car type observed when dispatching
qual ity was checked. For the checked cars, the points at which simlar
damage concentrated, i.e. the points at which plural ones of the checked

cars were ;15 sipi I qﬂgged are marked with stars. Since the damage
concentraﬁé%fééﬁ%bgﬁa ﬁ%ls operator adds an analysis result indicating

that "al most alipidaage son ol Bevid WbmshiSor! & Cui éﬂoﬁghﬁlgﬂg% iyl

anal ysis screen. Fig. 13 shows th esu conposi

damaged aogasdamdgéyfes @ach edaguityieroBeryed iifendvaliityayas checked.
In this figure, the analysis results are shown as a bar graph, and the

anal ysi s dép@naperhationdqua idipvkes tahadkedr. apRor thaddheicked edhe
anal ysis based gn the daqgged .25 position_ information, the pieces of
regi st 2re@t gAY UYRG ot RE (RGIREE phivhish damage gancentiated @ ned

Loget e Al peck e AEUCRY e Aleo TR e 01 utan) s gt

Fig. 14 is a developmen a Ca

car type @R3§ YadtMBOPYPRLAVGYadl BAAPOSHRLNYAUEH 1 t1RS rHgeksdp For the
checked cars™5 of each type, the points at &%lc darmage conceﬁfrgggg:are
portion of the car and the rear bumper. Accordingly, the
analysis operator has added a corresponding analysis
10 result to the analysis screen.

Fig. 15 is a development of a car showing the status
of damage for each damaged car type observed when railway
transportation quality was checked. The confirmed damage
includes not only scratches but also heavy damage caused

15 by paint chips. The analysis operator has added a
corresponding analysis result to the analysis screen.

Fig. 16 is a graph showing the results of composite
analysis of damaged areas and types carried out when
railway transportation quality was checked. In this

20 figure, the analysis results are shown as a bar graph, and
the analysis operator has added remarks to the graph.

Fig. 17 is a development of a car showing the status
of damage for each car type observed when pre-loading
quality was checked.

25 Fig. 18 is a development of a car showing the status
of damage for each damaged car type observed when pre-

loading quality was checked.
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marked with starts of different colors. Damage occurred only in the TYPE-A
grade and concentrated in the rear right portion of the car and the rear
* bunper. Accordingly, the analysis operator has added a correspondi ng
analysis 10 result to the analysis screen. Fig. 15 is a devel opnent of a
car showing the status of damage for each damaged car type observed when
railway transportation quality was checked. The confirnmed damage includes

t only scratches byt al so_heavy _danmage caused 15 by paint chips. The
ggalgsig oper at }ghag%uhﬁxFaS%Xé#&ﬂmﬁﬁﬁn@faﬁm%EﬁsS ewidng tthe he anal ysis

damngod o SavETe RAHARTOE N Db SHarriaPe AR dohe cEROR GHA |ty

damaged areas and types carrie

was checkegpel Bbidtirsyed vHixQHrﬁ’ref-ﬁ%aﬁlg{d%ﬁaiEiykgr%tsgrct?}]e?’)gé‘gpﬁspgﬁgf 17

graph, and the analysis operator has rema

is a deveth mﬁﬁp&ﬁAacans,stMgmfi@@rétauaiégtggngﬁgchaﬁggg car type
observed mhgn pre-loading quality was checked. 25 Fig. 18 1s™a devel opnent

of a car SABfERGHalesthRusheoreganeyenper each tdesragigdhtaTR neangser ved
when pre- Iaqﬂigg qﬁﬁ#itg m?s Qhegkeg?ﬁg)4% FI%@ﬁkgah; grggéﬁLﬁgggghEoia?
car showi ig°t cuntiPatT ve Y82l OB .E iﬁzgked Forg the type-A cars,
thrs 11 oo AN RS T Tl RAd 1y TS USSR,
Fig. 20 is a development of a car showing the
cumulative total of the status of damage for the same
10 damaged car type observed when pre-loading quality was
checked. This figure indicates that damage concentrates
in the right panel surface and the rear bumper. Although
there is a slight difference in damage level between
scratches and paint chips, these flaws are essentially
15 handling damage. The analysis operator has added a
corresponding analysis result to the analysis screen.
In this manner, damage data are accumulated one by
one under arbitrary conditions and displayed on a planview.
For particular cars transported under particular
20 conditions,thetendencycﬁfdamageoccurring:ulparticular
areas can be discovered to facilitate analysis and
estimation of the cause of the damage.
Fig. 21 shows the results of composite analysis of
damaged areas and types carried out when pre-loading
25 quality was checked. In this figure, the analysis results
are shown as a bar graph, and the analysis operator has

added remarks to the graph.
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5 concentrates in the rear bunper and the right QIR panel and door. The
anal ysi s operator has added a corresponding analysis result to the .
‘anal ysis screen. Fig. 20 is a devel opnent of a car showing the cumnulative
total of the' status of damage for the same 10 danmged car type observed
when pre-loading quality was checked. This figure indicates that danmage
concentrates in the right panel surface and the rear bunper. Although

bet ween scratches and paint

h ' i ghtasdi f f,er epnce | e leve

thipe, these f @ aidS 2%2&%%?%@%%@ - r?gcc?%é&é?wﬁﬂg% dagsess
h oadin o a . )

B o ot e £ O SERO0H T Sy Ban D PrY Ed bhehO ot R W ASning )

condi ti onsqaad. idiy plasyeleckedl pl The/s@YnifFdaRdddut2Ened 6 idANSHE" t €d
under particular 20 conditions, the tendency of damage occurring in’ _
parti cul ar toattds Tghbedapacoidgirar tanfathei itstmitihydban afl dasigeat i on

. FLg. 21 sh th | t f conposite anal ysis
of  darhgelost s IR FETELeRd hiked avn e or adaed e i pedyaisias
. . . r aph.
he anai ys Srast: seodnRly s TUBIELE, | SPHY' GrBegnl Iy Balle B rendhat s
devel opnenbfoked G sSTAY Rad hel b abdan & cfe%{gg@ #ﬁ& G &ar type

observed when ocean shipping quality was c € significant
occurrence of dafhge 23 is a development of a car showing the status

of damage for each damaged car type observed when ocean
10 shipping quality was checked. It has been confirmed that
the key is missing. The damage determined to be a scratch
damage level is relatively slight, so that a corresponding
analysis result has been added to the analysis screen.
Fig. 24 shows the results of composite analysis of
15 damaged areas and types carried out when ocean shipping
quality was checked. 1In this figure, the analysis results
are shown as a bar graph, and the analysis operator has
added remarks to the graph.
Fig. 25 development of a car showing the status of
20 damage for each car type observed when the contents of
repairs were finally checked. For both TYPE-A and TYPE-B
cars, this figure indicates that damage concentrates in
the upper part of the right body, and a corresponding
analysis result has been added to the analysis screen.
25 Fig. 26 is a development of a car showing the status
of damage for each damaged car type observed when the

contents of repairs were finally checked. A large number
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to the right door mrror and the distribution of damage 5 to the QIR panel
and bunper have been added to the analysis screen as analysis results. The
* generally high frequency of key m ssing has al so been added to the screen.
Fig. 23 is a developnent of a car showi ng the status of damage for each
damaged car type observed when ocean 10 shipping quality was checked. It
has been confirned that the key is mssing. The danmage determ ned to be a

tch | tivel | i ght, . L hat di
anarysis PRI REETasohdfiidnth Fobidnl (RFAE bad FHYETBIcRNGNS { he

| t i I5 f t ' t
whan ocean o Do CaR ) s TR S o h eV B BER” Bt o

results and shewrmsspohading apalyis tiesandl Kas5Shere aidle 3D t3fided
remarks to the graph. Fig. 25 developnent of a car show ng the status of

20 damageah@grlysits sareweype observed when the contents of repairs were
finalh% checked, _For both TYPE-A and TYPE-B cars, this figure indicates
that cPamage confé@ratbsifna develprpepir offa t¢err showitoglythend a

AR e e Dt LT RS L g s
Checked. - RTPs e SEERUe NP DO coRRERAE o rpBHn € ot 1RR T
severe dachgeked| que to car carrier transportati on have al so been found
Fig. 28 is a development of a car showing the
10 cumulative total of the status of damage for the same
damaged car type observed when the contents of repairs were
finally checked.
Fig. 29 shows the results of composite analysis of
damaged areas and types carried out when the contents of
15 repairs were finally checked. In this figure, the
analysis results are shown as a bar graph, and the analysis
operator has added remarks to the graph.
Fig. 30 shows the transition of the frequency of
damage during the entire transportation process according
20 to Embodiment 2. The analysis operator has added remarks
to the graph.
Figs. 31 and 32 are flow charts showing the flow of
a process executed mainly by the damage status analyzing
system 1.
25 To carry out damage analysis using the damage status
analyzing system 1, the following methods are used: A data

mining method formulates a certain hypothesis concerning
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and a corresponding analysis result has been added to the analysis screen.
5 Fig. 27 is a devel opnent of a car show ng the cunulative total of the
status. of danage for the sane car type observed when the contents of
repairs were finally checked. Fig. 28 is a devel opnent of a car show ng
the 10 cunulative total of the status of damage for the sane damaged car
type observed when the contents of repairs were finally checked. Fig. 29

shows th ' VS) . ed areas and types carried
out when FRE Sne e R aR RISk 3nBh 1 RO B B RAS Wi L KRR S gL
the anal ygha1%esy tGoraetsbem) €5 anhak A apbnqand e | rator
has added reng?ks to the graph. Fig. 38-shows t he f?an§???é%§%ﬁt¢é§

f r equencysébwnddmagigiur Big .t hAnerttiee heaho@DrdsésOAnARAGEEEy ag¢qed Ng 20
to Enbodi ment 2. The anal ysis operator has added remarks to the graph.

Fi gs. 31 Ragtigudar reendifdans shobbErgvids $peridiied poboess faxecut ed

mai nly by.the damage status _ anal yzin system 1. 25 To carry out damage
anal y8i s %@Wﬁgevhégﬂﬂﬁaﬁﬁssﬁth e%ﬂgFﬁzfﬁb'E?%tQMQErY%ElPBLIGHth net hods

o Ul Gofek® cARNORAT BN HiBafialtl ERT URCORERL £825S1 T 1S
section, and each transportation method.

In the data mining method in Fig. 31, an analysis
target is selected (step S101), and a plan view of a product,

10 that is, the vehicle in this embodiment is set in the damage
status analyzing system 1 (step S102). Then, damage check
data required for analysis is collected, and various pieces
of distribution attribute information are input and saved
to the damage status analyzing system 1 together with

15 damaged position information (X and Y coordinate axes)
(step S103).

After checking whether or not data required for
analysis has been obtained (step S104), and n hypotheses
concerning several causes of damage are formulated in

20 accordance with the data mining method. For each
hypothesis, I analysis conditions required to verify the
hypothesis are set (step S107), and an analysis operation
is continuously performed until each analysis pattern is
completed (steps S106 and S109).

25 During the analysis process, if a significant
tendency different from the others in the position, state,

or content of the damage is observed on the basis of the
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anal ysis conditions to anal yze tendencies obtained (as shown in Fig. 31).
Anot her nethod uses initially fixed particular conditions, observes
specified points for 5 damage, conpares the results of the observation, and
records the actual situation of damage for each point, each section, and
each transportation nethod. In the data mning nethod in Fig. 31, an
analysis target is selected (step S101) , and a plan view of a product,

10 that is 9ihe,vehicle in this enbodjnment is set_in the danage status

anal yzi n?33L¥§hS1 RatEprR1B3Fednnn thenrgd ek hyreihesisred por
lysis J l; d ' ' . ' I but i gt triput
fof a1 PG TR B teTAF HAT RUB PP ITHr a1 Ty ioan Py Bk Befrm 1
t th thelh TS¥ ; tsi d ' t
(oPep S105 " Maf ARROCEn AL (H O AAGITH S MOE, B CLPREAERE ° B1FY) has

been obt aecedrfenee $i0d)hastsean hygoskdsey acpiotylvmdiseyaeaktocaunses of
damage are fornulated in 20 accordance with the data m ning nmethod. For
each Shypdistsiibutiomapsecessondtepcrslidqui Aecardimrglyy the caupet hesi s

Nt i1 eacht ahafy SR 1 binoRe I VEr3) BRad (i Lbiedi0anhCeTBsF iz Dur ng

in the pairardresiane | a:Bets¥id EEkn KIENEY." o beerved on the basi <

of the - 46  The method in Fig. 32 uses initially fixed analysis
conditions to check particular locations or sections for

10 damage, using positional information. An analysis target
and conditions are determined (step $S201), a plan view of
the vehicle, a target product, is set in the damage status
analyzing system 1 (step S202). Damage data required for
analysis is collected and input (step S203).

15 Then, analysis is carried out on the basis of the
predetermined conditions. For example, in this
embodiment, the status of damage occurring in different
groups of cargoes is analyzed. Although the cargo groups
are different from each other, comparison can be achieved

20 only if cargo groups to be compared have the same car type
name, plant code, and final destination. Thus, first,
these pieces of distribution attribute information are
checked (step S204). If theses pieces of information do
not match (step S204; No), the process is ended.

25 If these pieces of information match (step S204; Yes)
and if the cargoes have the same distribution attributes,

the sets of damage information on these cargoes are
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[ attern based on the original hypothesis or an analysis pattern
?E:Lyﬁa: Eot initially been provided, then it is likely that this damage
‘is not an accidental occurrence but has been caused by a probl em unique to
the 5 distribution process (step S114). Accordingly, the cause of the
damage is analyzed and verified, and corrective neasures are discussed
(step S115). The nethod in Fig. 32 uses initially fixed anal ysis

dition ek (Bddd ey | ocpt iqhss °E§t 1s_f(_)t_r 10 q:a e, using
gggi It [ onaiSC(itmral %E}ﬁat i((%_n. EiAn ana% ysil?s_tlar gel%r%ng c%ngl Pleongrap_g dgF‘gFT'ﬁ nteﬂe
(step S201is a pignifieand diifkervehtel Betwderl Gdede Oé'éé"éé, ofsdléﬁééje?or
damage status analyzing system1 (step S202). Dangge at? requi o
anal ysi s isnEermatder 4&FamSA0q )kt eF S2@®amibe Thieh, tlaha d/‘ﬁilz‘ﬁer_ég@ﬁ]i ]
out on the baa%g of thg Rredete&g1ned pqndhtlgﬁi* For géang eﬁe&foaar ves
T rrent?arf et of &Xnﬁﬁ@ (?c?t?tfiqq g?:ellrﬁffegrﬁl?h?ro%weggh ot her °
is anakyz o g ro ) ,
conpar i%goﬁr?%%ﬁk%g gg%iéleév}g%&gég§ﬁ%§e%5&%§5;aggiﬁgiﬁ§%eﬁ_%Sﬁﬁﬁ‘Példifi s?avet':1 226
type neR, e b .
;?gegagf é!ostri but ihc?rz%r%freig%ufge?ﬁ grﬁatlgn are %e&fed'lj(tﬁqlérﬁagéeﬁ‘). | f

theses pi doenaf sigrifhtant ¢etepos20 CNA)S! theSHbcdos 1 LNengLgcess is
ended. 25 | f these pieces of information match (stép S204; Yes and if the
cargoes have the difEegienae bisishgnifiidantes(steheSsens ;0fva)pgehe

I nformat | %souriégec;sf tHe %% )?srfs are displayed (step S207), and the

10 process is ended.

Thus, with the damage status analyzing system 1, the
product can be checked by mainly checking whether or not
the occurrence of damage has a particular tendency, while
variously switching arbitrary conditions. In addition to

15 such damage tendency analysis based on the data mining
method, the system 1 can be applied to the method of using
initially fixed particular conditions to check particular
sections, locations, and distribution attributes for
damage.

20 According to this embodiment, while determining
damaged positions indicated by X and Y coordinates, damage
information such as the type and level of damage and
distribution attribute information obtained during
transportation are accumulated. This enables prompt and

25 adequate analysis of the tendency and characteristic of
damage such as the status and position thereof in

distribution processes, for which visually more precise
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- 47 conpared (step S205). It is checked whether or not there is a
significant difference between these sets of damage infornmation (step

- S206). For example, if this difference can be nunmerically expressed, it is
determ ned whether or 5 not the difference exceeds a predeterm ned
threshold. |[If the difference between these sets of information is not
significant (step S206; No), the process is ended. |If the difference is
significan step S.,206: Yes), .the_ results of the analysis are displayed
(step SZOA?}E%E'&EPR&”W p?ﬁ%e%glplosrteﬂb d. Thus, with the danmmge status

anal yzi ng system, éf’é‘iclﬁg%“,msﬁﬁ‘ eb%h%h%ﬁ{xjggﬁt g?])iggltyiggecki ng whet her

or not the occurre%ce of danmage has a particular ncy, while
variously swébdehiatgon bid roangieandd iwpsplhfadddivé Oihensd ctieh damage
tendency anal ysis based on the data mning nethod, the system 1l can be
appl i ed t @esetironhodoafdiusatgs,i htt ial ppskibbde pao twicshal 1goodbisiedns to
check particular sections, locations, and distribution attributes for
damage® 2@ndcoiatisticahly dabeaming thei fendenshiaf ndamagensacth
positions indjcated hy X and cqordi nat es, damag i nformati on such as the
type and 13%et0Gs p&fﬁatg]eorénﬁngdisgﬂqﬁt'?%ﬁrﬁp i bg‘l’:&q brda¥i-on obt ai ned

anal yai s O T panrandnny e Shar e ra LS P a1 9 SRy Ao Le
and positiemabbesepiompt and adequate determination and analysis of
the tendency and characteristic of damage such as the
10 ©- status and position thereof in the distribution process.
Further, the cause of damage during car transportatioh can
be easily analyzed, thereby enabling the determination of
whether to take drastic or simple measures for the damage.
The damage status analyzing system 1 is not limited
156 to the above-described embodiments, and various changes
may be made thereto without deviating from the spirits of
the present invention.
As described above, according to the damage status
analyzing method and system, damage status input terminal,
20 recording medium, and computer program product of the
present invention, while determining damaged positions
indicated by X and Y coordinates, damage information such
as the type and level of damage and distribution attribute
information obtained during transportation are
25 accumulated. It is important to visually more precisely

determine the status of damage. Accordingly, the present

-invention is very effective in enabling prompt and adequate
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di stribution processes, for which visually nore precise - 48

determ nations are inportant. In particular, since the damged position
information is indicated by planar two-dinensional position coordinates,
it is possible to visually closely 5 and statistically determ ne the
tendency of damage such as the position and status thereof. Accordingly,
presenting the results of analysis to the anal ysis operator enabl es pronpt

and adequai®lgstier ofneheobenddnaiabnd éharadteri $£48N6¥ ?&Qﬁﬁ@f‘é&gﬁe” stic
e drstri

of damage such as the 10 status and position thereof int ution
process. afuthaestaties cande pofs dahane themeawf chn Qistspasheaiban can be
easily anal yzed, thereby enabling the determ nation of whether to take
drastic(ﬂrgéﬁﬁﬁgsneasures for the damage. The dammge status anal yzi ng

system1 is not. limited 15 to the abqye-descri bed enbodi nents, and various
changes may bgmﬁr?ﬁg%%W?ﬁBﬁF a‘ﬁ?ﬂagﬁporﬁ‘?%téﬁﬂrits of the

presegt iiHWESMEMQR 4 SEhI eV rdi o.the damage. status
analyzing'nethod §ﬁ§§§§§tgﬁP9§%hage s¥a§§§%4%i§“§ePﬁMEﬂﬁl° lre_cording

medi um  Puk CoMPHt €bopddgTarR 8T 0dafhgel 1 hFe rRASES é@é’ﬁgzlééna ees"ﬂ{]gké?

determ ni ng danaged positions indicated by X and Y coor , ~ganmage
i nf or nat iagd destel of damageendndikdrdbwi ioarsger abdtd $HEbRMHA1bN
attribute_.infornpation obtained during transportation are 25 accunul at ed.

It is i moGttahRetdodnrsing | {rapsPoF et senyare accumulated in

connection with the damaged position information. By
10 combining these pieces of information together under

various conditions and displaying and analyzing damaged

positions and the contents thereof, the damaged positions

can be visually more precisely determined.

15 (Industrial Applicability)

As described above, with the damage status analyzing
method and system, damage status input terminal, recording
medium, and computer program product according to the
present invention, it is possible to promptly and

20 adequately analyze the tendency and characteristic of
damage such as the status and position thereof in
distribution processes. Therefore, the present invention
is suitable for establishing a distribution process with

minimized damage.
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determ ne the status of damage. Accordingly, the present invention is very
effective in enabling pronpt and adequate - 49 analysis of the tendency
and characteristic of damage such as the status and position thereof in
distribution processes. In particular, since the danaged position 5
information is indicated by planar two-di mensional position coordinates,
damage informati on such as the type and |evel of damage and distribution

attri but gk k0 ' t giqned during transportation are accunul ated in
connectigﬁﬁ§?t2§?gggggﬁgge E%osition information. By 10 comnbining these

pi eces of information together under various conditions and displaying and
anal yzi ng damaged positions and the contents thereof, the damaged

posi tionsl. cah demageudstygtusr analegz $ngy naddtleodi wherelin (pnddatit al
Applicability) As described above, with the damage status analyzing nethod
and syst edmageadae£oEnation ineltuding at ctensitnglamaaednposid knput er
program pyogduct according to th resent_inyentiaqn, if. is.possible to

pr onp?il y Jafﬁgo’fﬁlagzd@q‘ha{’ﬁl ?tté’fﬁ? z’&gﬁﬁﬁ%d‘éhgﬁ Qﬁ(f%?‘&ill@ﬂ stic of
damage s tHUS; k1 Lps distri e} r.ocesses.
T_herefor(La%P %ﬁ%bﬁ)l&%ssz%% | nv%_tai%@fiﬁgogﬁ%[qggﬁgﬁ%flggt% |EIASQ%'IE r?g&%}?‘a%%

di stributdpatls0E8Sanlked oA d28hdaiBeei biiloh LA NERd 8n the

basis of damage information.

10 2. A damage status analyzing method according to claim
1, wherein product damage information including at least
damaged position information is stored in accordance with
time series so that a variation in each damage is clarified
on the basis of the time series to temporally analyze the

15 occurrence of the damage.

3. A damage sfatus analyzing method according to claim
1, wherein product damage information including at least
damaged position information is stored together with an
20 item indicating the type of a product so that the status
of damage is analyzed for each product type on the basis

of the damage information.

4. A damage status analyzing method according to claim
25 1, wherein product damage information including at least
damaged position information is stored together with an

item indicating a location where the product was checked
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1. A damage status anal yzi ng net hod wherein product danage information

i ncluding at | east damaged position 5 information is stored together with
distribution attributes obtained during transportation so that a damage
status is analyzed for each distribution attribute on the basis of damage
information. 10 2. A damage status anal yzi ng nethod according to claim 1,
wher ei n product danmage information including at | east danaged position

i nformati i dgloh tafgor o ' i LES &S Vaphat i on
in each d?r?algzdﬁgglgarszo?i ed oﬁ@hﬁtﬁgigs ‘%ff %{E&??%ssé&rr%{?%%dt g%prgr ally
anal yze t kacH Thextkiloeatei ot orhehdavages G tha dangsye iaiflsrmatl pai.ng

nmet hod according to claim 1, wherein product danage information including
at | east danmged position information is stored together with an 20 item
indicating the type of a product so that the status of danmage is anal yzed

for each prodédctdanggeoftatds,analyzinghmedindcacrePsing ofP glaimyamage
t at | yzi t hod i t o .clai 51, .wh i t d
Thfornit o ARG SPARET Hathde) i StShaFieh ST g’ 7L Sraflie°

) . ! o cdast -0 P _ Hocked
gy "o Ui d8a bOSTE Y oAis SmAra0et i B U] LOBCRIREE Skt MRS RO o

| ocati on areddie basi sfoftHdedlgatrgbuitiion nettpiibutes? HeaBgdinigat us
anal yzi ng net hod according to claim 5 1, wherein product danage
i nf or mat i diranmspodtagion Iregns, a transportation route, and a

transporter so that the status of damage is analyzed for
10 each distribution attribute on the basis of the damage

information.

6. A damage status analyzing method according to any of
claims 1 to 5, wherein said damage information includes

15 the type and level of damage.

7. A damage status analyzing method according to any of
claims 1 to 6, wherein said damaged position information
is indicated as planar two-dimensional position

20 coordinates.

8. A damage status analyzing system comprising:
storage means for storing product damage information
including at least damaged position information, together
25 with distribution attributes obtained during
transportation;

damage status analyzing means for analyzing the
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damaged position information is stored together with at |east one of the
distribution attributes including transportation neans, a transportation
"route, .and a transporter so that the status of damage is analyzed for 10
each distribution attribute on the basis of the damage information. 6. A
damage status anal yzi ng nethod according to any of <clains 1 to 5, wherein
sai d damage information includes 15 the type and |evel of damage. 7. A

damage st gt NYZEAE ABERM 6P SRR e A Bheibhabttlid @8, ofiher el n
sai d damaged position information is indicated as planar two-di nmensional

position 2BhecAumasti gadb€sth®e damagegenFormest bowb yandg system conpri sing:
storage neans for storing product damage information including at |east
damaged positi opriesiesrihaition, meggst Heor pSesent idigtreésuiiten off tthéut es
obtai ned during  transportation; damage status anal yzi ng neans for

anal yzi ng¥8d-¥S19. status of the danmge for each distribution attribute on
t he baéis of the damage information; and presentation neans for presenting
results of the analysis. 5 9. A danmge status anal yzi ng system accordi ng

to claim o8, @ORRiaddIstatus analyzing system according to claim
8, comprising:
storage means for storing product damage information
including at least damaged position information, in a time
10 series manner;
damage status analyzing means for clarifying a
variation in each damage along the time series to
temporally analyze the occurrence of the damage; and
presentation means for presenting results of the

15 analysis.

10. A damage status analyzing system according to claim
8, comprising:
storage means for storing product damage information
20 including at least damaged position information, together
with an item indicating the type of a product;
damage status analyzing means for analyzing the
status of damage for each product type on the basis of the
damage information; and
25 presentation means for presenting results of the

analysis.
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storage neans for storing product damage information including at |east

. damaged position information, in a tine 10 series manner; danage status
anal yzing neans for clarifying a variation in each damage along the tine
series to tenporally analyze the occurrence of the danage; and
presentation nmeans for presenting results of the 15 analysis. 10. A damage
status anal yzi ng system according to claim 8, conprising: storage neans
for storiAd pr ddeamaigengtaitmisoemslyming0siystlendiatg et diagst odanages
position information, together wth an itemindicating the type of a
product ; GamfRMRFAEdS%nal yzi ng means for anal yzing the status of damage

for each produc% %ﬁfe on the Bgsis of the daqﬁge i nformation; and 25
presentation mesm € NN iy STORANE PFOqYet dapageiinformation A

damage St abus GEhYZA P9 SYSEBRS i ng. | &l 8. _conprigsing:. storage
nmeans for storing %roduct damage g%?%ﬁg%}tgﬁ% lgﬁgogfdﬁlbl% ’|€3ggta%ged
posi ti®n wlﬁmrmt|jottemtmaﬁhartid'gvatlfb@atibﬁ%%%é%ﬂé'%)foh%%t {ya where
t he product was checked for damage; danage status anal yZi ng neans for
anal yzi ngchieeked af or dlamagmge for each check location on the basis of
damage status analyzing means for analyzing the
status of damage for each check location on the basis of
the damage information; and
10 presentation means for presenting results of the

analysis.

12. A damage status analyzing system according to claim
8, comprising:

15 storageneansforstoringproductdamageinformation
including at least damaged position information, together
with an item indicating at least one of the distribution
attributes including transportation means, a
transportation route, and a transporter;

20 damage status analyzing means for analyzing the
status of damage for each distribution attribute on the
basis of the damage information;

and presentation means for presenting results of the
analysis.

25
13. A damage status analyzing system according to any of

claims 8 to 12, wherein said damage information includes
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t he damage information; and 10 presentati on neans for presenting results of
the analysis. 12. A danmge status anal yzi ng system according to claim 8,
conprising: 15 storage neans for storing product danmage information

i ncluding at | east damaged position information, together wth an item

I ndicating at |east one of the distribution attributes including
transportation neans, a transportation route, and a transporter; 20 damage

st at us arlq{é(zk??re{r%ﬁ{}g ig{,eﬁgrg%zd&ga%?e.t hstat us of damage for each

di stribution a on t asl s e damage information; and
presentation nmeans for presenting results of the analysis. 25 13. A damage
status anal yzing system according to any of clains 8 to 12, wherein said
damage i rifor ne idamagel atlesus Bhalhzingpsysaten exdoondidgnhgeany4o0fA
damage status anal yzi ng system according to any of claims 8 to 13, wherein
sai d damefedipgsBttonl 3 nfoRauLiON S dampgedtRes bl ipmadRdE aWRa B @Bnsi onal

it . I, nat 15. Ad t at. ' t I nal . I Si
ot or fat 1 £PARGARSS HBY B AR S EAaE SRR SPaL PR 16D Gammge.

i nformatioh ig¢hudidlg at |east damaged position

15. A damage status input terminal comprising an

information transferring apparatus that transfers product
10 damage information including at least damaged position

information, together with distribution attributes

obtained during transportation.

16. A computer-readable recording medium having a program
15 recorded thereon, the program allowing the computer to
function as:
storage means for storing product damage information
including at least damaged position information, together
with distribution attributes obtained during
20 transportation;
damage status analyzing means for analyzing a the
status of the damage for each distribution attribute on
the basis of the damage information; and
presentation means for presenting results of the

25 analysis.

17. A computer-readable recording medium having a program
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I nformation, together with distribution attributes obtained during
transportation. 16. A conputer-readabl e recordi ng nedi um having a program
15 recorded thereon, the programallow ng the conputer to function as:
storage neanhs for storing product damage information including at |east
damaged position information, together wth distribution attributes
obt ai ned during 20 transportation; damage status anal yzi ng neans for

anal yzi ng raddededt dhesedn tdecdeangry foo €2aindilsg i bHbi @rcytambute on
t he basis of the damage information; and presentati on nmeans for presenting

resul ts ofaltluwig§ &hal ysimpullér Aocdynebioneadabl e recordi ng nedi um
having a program - 55 recorded thereon according to claim 16, the program
al | owi ng t he coSfRagde ceaant fiodn sioring prrdwehdanagesipf prPagiiuct

damage i nf.ormation ipcl udi at_|egst damaged. ition.informatiqn, in a
time 5 semedinnet Teambdataged RAGEY IRy RESRNS bt OBl o P gt

variatgongéﬁfﬁghm amRge along the tinme series to tenporally analyze the
occurrence o e danmge; and presentation neans for presenting results of

the 10 anal ysi gamdge AsEafDE! eind Bpgahlge neros dF 6 EaERIEPAMGN@G a program
variation in each damage along the time series to
temporally analyze the occurrence of the damage; and
presentation means for presenting results of the

10 analysis.

18. A computer-readable recording medium having a program
recorded thereon according to claim 16, the program
allowing the computer to function as:

15 storage means for storing product damage information
including at least damaged position information, together
with an item indicating the type of a product;

damage status analyzing means for analyzing the
status of damage for each product type on the basis of the

20 damage information; and

presentation means for presenting results of the

analysis.

19. A computer-readable recording medium having a program
25 recorded thereon according to claim 16, the program
allowing the computer to function as:

storage means for storing product damage information
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recorded thereon according to claim16, the program allow ng the conputer
to function as: 15 storage neans for storing product damage information

i ncluding at | east danaged position information, together wth an item

i ndicating the type of a product; damage status anal yzi ng neans for

anal yzing the status of damage for each product type on the basis of the
20 damage information; and presentation neans for presenting results of the

anal ysi s. ; 124 /3 iGRYRU eba’stadahl | 1o Eth B8 RAih 2 tYQWEREY 25
recor ded %’ grlgginl accorgzér?g to cI‘—:lgerrg3 6,Sditir}gopr ogram al | owi ng tgﬁ%ﬁcorrput er
to functightasanstiveaagemeheating at dvicat pvwdisérdathge prdducttvas - 56
I ncl udi ng at | east danaged position information, together wth an item
i ndi cat i nghadkeshtfon damage;he product was checked for damage; damage

stat us analyzing means for analyzing the 5 status of danage for each check
| ocati on on t hedpRgGe Ttatpe aBR4FZing JPREPFoFOLRPALELIRNGIERA means

for presenti results of t SES. 1 A _conpu -r.e I
recor ngsﬁfé'g?q{ﬁnqg\f#%a%ep$§6r %%%lh?/g gﬁd@ﬁlﬁg}%gﬁl algglctét?{cﬁ n%ggggcggi m 16,
the progrgag, iﬁdéﬁ%ﬁgihbngHHEB&{ kagfunction as: storage neans for
storing product dahage I nformation

presentation means for presenting results of the

analysis.

10 20. A computer-readable recording mediumhaving a program
recorded thereon according to claim 16, the program
allowing the computer to function as:

storage means for storing product damage information
including at least damaged position information, together

15 with an item indicating at least one of the distribution
attributes including transportation means, a
transportation route, and a transporter;

damage status analyzing means for analyzing the
status of damage for each distribution attribute on the

20 basis of the damage information; and

presentation means for presenting results of the

analysis.
21. A computer-readable recording medium according to any

25 of claims 16 to 20, wherein said damage information

includes the type and level of damage.
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I ncl udi ng
indicatin
transport
status an
di stri but
pr esent at

at | east damaged position information, together 15 with an item

g at least one of the distribution attributes including

atlon nmeans, a transportation route, and a transporter; damage

aIy2|ng means for analyzing the status of damage for each

lon attribute on the 20 basis of the damage information; and

i on nmeans for presenting results of the analysis. 21. A

conput er - rxadald eonmgpoot er Ageaddible zecondl ing nedinym azcafdthgite abfy t o 20,
wherein said damage information includes the type and |evel of damage.
22. A conf e¢lpdasai®e tecdldi W@%%@@é@oﬂ&“}ﬂﬁ%% BAgitdon| aims 16 to

21, wherei
t wo- di nen
medi um ha
to funct
transfegrri
i ncl udi ng

di st ri but i2d. atA compuser ebeaidadd el reicoy direg syeal i un having .a progmant er

programp

10

15

20

25

57

d d ti t ted b I
ARiGrmat B i B0t aArachEY PLenaR IR LEPEAERAT ©ocor di ng
\55@ 2iBho¥ AL gspLded thereon t he progran1a||omnng a conputer

Ion as  a danmage status input tern1na| conprising an information

I ng apparatus that transfers product 10 danage i nformation
at | east damaged position information, together with

roduct allowi ng a conputer to 15 function as:
recorded thereon, the program allowing a computer to

function as a damage status input terminal comprising an
information transferring apparatus that transfers product
damage information including at least damaged position
information, together with distribution attributes

obtained during transportation.

24. A computer program product allowing a computer to
function as:

storage means for storing product damage information
including at least damaged position information, together
with distribution attributes obtained during
transportation;

damage status analyzing means for analyzing a the
status of the damage for each distribution attribute on
the basis of the damage information; and

presentation means for presenting results of the

analysis.

25. A computer program product according to claim 24, the

program allowing a computer to function as:
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storage neans for storing product damage information including at |east
damaged position information, together wth distribution attributes
obt ai ned during transportation;, 20 damage status anal yzi ng neans for

anal yzing a the status of the damage for each distribution attribute on

t he basis of the damage information; and presentation nmeans for presenting
results of the analysis. 25 25. A conputer program product according to

claimzd, the JNOOLANALLAY G COFPHE b ubiihhAbeAinrorttht SOAT 208

means for storing pr anmage 1 n I nc g at | east damaged
posi tion ik PHARKICAL 18a8 tt 88Radea] pos iEIvIerin fiefRae it 4s anednei ng
means for clarifying a 5 variation In each damage along the tine series to
t enpor al lgeabhebymartder pccurrence of the danage; and presentation neans for
presenting results of the analysis. 10 26. A conputer progr.am product
according to cldhage, stiatugrapadNzdndmeagng o ERTEEYARE? on as

storage neans fqr storin raoduct da e infornmption_including at | east

damaged ﬁﬁ%F%P%ﬁQQﬁ%ﬂnﬁgpgnggmﬂﬁfhgigqﬁt %Jf#wgnﬁﬁ#%%%t ﬂg the type of

a producty . 3,94784F $h2143eANH 2688uttdTd %6 £ ABRLY HdMhdde and
presentation means for presenting results of the

analysis.

10 26. A computer program product according to claim 24, the

program allowing a computer to function as:

storage means for storing product damage information
including at least damaged position information, together
with an item indicating the type of a product;

15 damage status analyzing means for analyzing the
status of damage for each product type on the basis of the
damage information; and

presentation means for presenting results of the
analysis.

20
27. A computer program product according to claim 24, the
program allowing a computer to function as:

storage means for storing product damage information
including at least damaged position information, together

25 with an item indicating a location where the product was
checked for damage;

damage status analyzing means for analyzing the
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status of danmage for each product type on the basis of the danmage

I nformati on; and presentation neans for presenting results of the

anal ysi.s. 20 27. A conputer program product according to claim?24, the
program al I'owi ng a conputer to function as: storage means for storing
product damage information including at |east danaged position

I nformation, together 25 with an itemindicating a |ocation where the
product wasatasededidmagdafiage eaddneefeeckal osadriay zmgtheahasfier of
analyzing the - 59 status of damage for each check |ocation on the basis
of the dbhBgdamade rhREGTMAHHHOR e88%t ati on means for presenting results

of the analysis. 5 28. conput er  pgogram product accardin I m 24,
t he programeﬂPﬁﬁFﬁﬁi?ﬁ%ﬂBu SPQ%)#%ﬂcpﬁé%%ﬂflégofgéﬁiEgnégf%F%noring
pr oduct dgggg_?sjirg ormation including at | east damaged position
information, together 10 with an itemindicating at |east one of the
distrigopution attributes including transportation neans, a transportation

route, and a transporter; danmmge status anal yzi ng neans for anal yzing the
st at us of 2danafecodmpudaah pdicgram produett acboteiong theeclaim 24, the

program allowing a computer to function as:
storage means for storing product damage information
including at least damaged position information, together
10 with an item indicating at least one of the distribution
attributes including transportation means, a
transportation route, and a transporter;
damage status analyzing means for analyzing the
status of damage for each distribution attribute on the
15 basis of the damage information; and
presentation means for presenting results of the

analysis.

29. A computer program product according to any of claims
20 24 to 28, wherein said damage information includes the type

and level of damage.

30. A computer program product according to any of claims

24 to 29, wherein said damaged position information is

25 indicated by planar two-dimensional position coordinates.

31. A computer program product allowing a computer to
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* 15 basis of the danmmge infornmation; and presentati on means for presenting

- results of the analysis. 29. A conputer program product according to any
of claimse 20 24 to 28, wherein said damage i nformation includes the type
and | evel of danmage. 30. A conputer program product according to any of
claims 24 to 29, wherein said damaged position information is 25 indicated
by pl anar two-di nensional position coordinates. 31. A conputer program

product afﬁﬁéédtggnaacéo@)ldltaﬁl;%éé stAfud YPHh PNt EBmandATRAInSERE iR g BRUL

term nal ‘conprising an I rmation transferring apparatus that transfers
product fepaamatiich Midri¥féneling appalrdeasttteragesh gbeirsi pnoduct
information, together with distribution attributes 5 obtained during
transpor t@mage information including at least damaged position
information, together with distribution attributes

5 obtained during transportation.
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