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HANDRAIT, INSPECTTION PROGRAM

BACKGROUND OF THE INVENTICN
1. Field of the Invention

{0001]

The present invention relates to a passenger conveyor -
handrail inspection apparatus, a passenger conveyor handraii
inspectionnmthodand&apassengerconveyorhandrailinspection
program. Particularly, it relates to image processing in an
apparatus using radiation for diagnosing internal
deterioration of a handrail.

2. Descripticn of the Background Art

[0002]

In a passenger conveyor such as an escalator, steps on
which passengers stand are linked to each other annularly and
driven rotationally. In order to prevent the‘éassengers from
falling, handrails on which the passengers can put their hands
are provided to be driven rotationally in connection with the
steps. Each handrail is constituted by a plurality of

components, including a cover of a resin material such as



2. Description of the Background Art [0002] In a passenger
conveyor such as an escal ator, steps on which passengers stand are

| inked to each other annularly and driven rotationally. In order to
prevent the passengers fromfalling, handrails on which the
passengers can put their hands are provided to be driven rotationally

i n connecti QReyhdre bﬁ&uﬁb@?%ro@%ﬁ@dil"i'angl‘i@'sln.zﬁtgce? %@S‘é ﬁﬁ?gﬁ% g’é‘&ch

plurality of components, including a cover reS|
as urethan bber |ded in the surface of the handrail and a
conponent c%lﬁ%‘ao e’?%ﬁ?ﬁ) A2 Reriett OB IRAIRRE P T qTtisiedal n e ing 1L e nhiimalr ai |

for retaining strength. [0003] As the aforenentioned tension

menmber, thetdndyedlséne rebedsgustnengepl urality of steel cords
arranged in parallel. Wien the steel cords are broken or tw sted, the
strength of the hapggpil is lowered. In inspection of the handrail,

it is therefore necessary to inspect whether the steel cords are
normal or not. a hagﬂ{all i nspecti on apparatus, there has been

known an appar at{® WHi G OFRRETEReS taBPAER oleTeer bhere ant aome

fluorescent portion and which perforns inspection based on a

t hr ough- t r aeshissiveingragbugeninas £ dthy 1 ldoaas HA%heBqaUh gual e

handr ai | .
When the steel cords are broken or twisted, the strength of
the handrail is lowered. In inspection of the handrail, it
is therefore necessary to inspect whether the steel cords are
normal or not. As a handrail inspection apparatus, there has
been known an apparatus which includes =z radiation generator
and a fluorescent portion and which pexforms inspection based
on a through-transmission image generated by transmission
through the handrail.

[0004]

As the aforementioned inspection apparatus based on a
through-transmission image, there has been known an apparatus
in which a radiation generator and a fluorescent portion are
disposed to put a handrail therebetween, the handrail is
irradiatedwithradiation, and the fluorescent portionemitting

light on receipt of the radiation transmitted through the

handrail is photographed to generate a through~-transmission



[ 0004] . As the aforenentioned inspection apparatus based on a

t hrough-transm ssion i mage, there has been known an apparatus in

whi ch a radiation generator and a fluorescent portion are disposed to
put a handrail therebetween, the handrail is irradiated with

radi ation, and the fluorescent portion emtting |light on receipt of

t he radi at ilgager Gngni FPeRF3MCoG4R6E hle hither dille appgtadtusgd bptledsetio
generate a through-transm ssion i mge (e.g. JP-A-2003-048683), Wen

the appar atiys seisciped 48889 Pr H2AR3- 048683dss:us8Eo i #irlh opessi bl e
to find out abnornallty in the nDV|ng handrai | by V|sual observati on

of the through- t SﬁlSS on inma ect.ed on, th uorescent
portion. @gg 18y iny %etn?éﬁ%ﬁgqﬁ "t&ﬁ ¥e¥ll§"}‘f‘ Reﬁ‘éﬁ%“tﬁ%ss
has t he foI I OWI ng di sadvant ages. One of the di sadvant ages i s that

si nce a pekbentiohsghritnghsives ditmouyhse rdderssd om itegél detemosnnes
whether it is good or bad, the determ nation cannot be nade
quantitati }SSH’l&? thereby lead to a variation in the result of the
det er m nat The ot her disadvantage is that the condition of rubber
or the like arou&@ eel cords buried in the noving handrail is not
known t hough t he $hdition of the steel cords thenselves is reflected

in the through-transm ssion i mage. SUMVARY OF THE | NVENTI ON
The technique disclosed in JP-A-2003~048683 has the

following disadvantages. One of the disadvantages is that
since a person observing the through-transmission image
determines whether it is good or bad, the determination cannot
be made quantitatively to thereby lead to a variation in the
result of the determination. The other disadvantage is that
the condition of rubber or the like around steel cords bhuried
in the moving handrail is not known though the condition of
the steel cords themselves is reflected in the
through—transmissior{ image.
SUMMARY OF THE INVENTION

[0007]

The invention has been developed in congideration of the
aforementioned problems. An object of the invention is to
provide a passenger conveyor handrail inspection apparatus,

a passenger conveyor handrzail inspectionmethod and a passenger



[ 0007] The invention has been devel oped in consideration of the
af orenenti oned problens. An object of the invention is to provide a

passenger conveyor handrail inspection apparatus, a passenger
conveyor handrail inspection nethod and a passenger conveyor
handrai|l inspection program in which deterioration including

det er i or at | eynwEyDENbaltaeisi ospamitharp cagrahe detanphned «and L Peon

deterioration can be determ ned easily. [0008] In order to attain the

af or ement | ongd QEhEChe+ACCALILRAY LOyAIY 3SRECL OF LOE L nvention, there
i's provided a passénger conveyor handrail hspectionappdt dius for
' nspecting &Etermined and the deterioration can be determined easil
y.
[0008}
In order to attain the aforementioned object, according
to an aspect of the invention, there is provided a passenger
conveyor handrail inspection apparatus for inspecting a
passenger conveyor handrail based on a through-transmission
image generated by transmission through the handrail,
including: an image acquisition portion which acguires the
through-transmission image generated with information
indicating luminance as each pixel; a color conversion portion
which converts each pixel forming the acquired
through-transmission image into color information based on a
color conversion table in which luminance and color are
associated with each other, and generates a colored image £rom
the color information; and a deterioration determination
portion which determines deterioration of thé handrail based
on colox of each pixel forming the generated colored image.
Thus, it is possible to provide a passenger conveyor handrail
inspection apparatus, in which deterioration including

deterioration around a tension member can be determined and



passenger conveyor handrail based on a through-transm ssion inage
generated by transm ssion through the handrail, including: an inmge
acqui sition portion which acquires the through-transm ssion inage
generated with information indicating |um nance as each pixel; a
col or conversion portion which converts each pixel formng the

acquired t hepdgletid3RSEL $64 Whr TRI8e{OLA; Esi fprnation based on a
col or conversion table in which | um nance and color are associ at ed

wi th each other, ﬂ%ﬁ ?enerates a colored image fromthe col or
information; and a 3 erioration determ nation portion which
determ nes deterioration of the handrail based on col or of each pixe
form ng the genefarédranlior éliei dageridtatdoni et srmpassibhepsorjprovi de
a passenger conveyor handrail inspection apparatus, in which

Geter! or at | idlsulene ie) QEAQIALLA U h-BL AT PR FEABLLLAD b

det erm ned an the deterioration can be determ ned easi

Pref erably, %gglgpte ioration deternination portion conpares the
new y gener'dt GF oP R iSFag B3R t BRI &H SPEUSFRIgE Nk en dsthseen set

as a subject for determ nation of the deterioration of the handrail,
and det er mdedertiheatbtreof bhahaodrafl ,t dred detnadimnk s thasede@hofation
di fference between the colored imges. Thus, it is possible to

determ ne dgtiafd a0 b\MSEB.Da%ediJ{&%%]:e betw?%%g}ﬁﬁ]%s%gpelzc?m%g&e?és a

passenger conveyor handrail inspection appara er

storage portion m@iph stores the generated colored inmage in order to
set the ged@Pired®ctl PG PLelR dedeamips| delterigrat hen coipasieon.
Thus, it is possible to easily acquire images for determ ning the
deterioration w f®0Hge.

Freferably, the passenger conveyor handrail inspection
apparatus further includes a storage portion which stores the
generated colored image in order to set the generated colored
image as a subject for the comparison. Thus, it is possible
toeasily acquire images for determining the deterioration with
age.

f0011]

Preferably, the passenger conveyor handrail inspection
apparatus includes; a tension member recognition portion which
recognizes a tension member contained in the handrail in the
acquired through-transmission image; and a luminance

adjustment portion which adjusts luminance of the

through-transmission image as a whole based on luminance of



[ 0011] Preferably, the passenger conveyor handrail inspection
apparatus includes; a tension nenber recognition portion which
recogni zes a tension nenber contained in the handrail in the acquired
t hrough-transm ssion i mage; and a | um nance adj ustnent portion which
adj usts | um nance of the through-transm ssion i nage as a whol e based
on | um nancehefrecbheiret dgneien rMembsironwingrder ; thdhepdon:cdriversbdbor
conversion portion generates the col ored i nrage based on the

through-trfﬁﬁiﬁfgﬂ %@ngggggswmgsgohy?%#E%%§ NRssbee adiust ed. Thus,

it is poss to cancel errors 1In ce anong the inages caused

by differences in photographiqg conditions or the like. [0012
Pref er abl y, PRI EPBAT TS IR 19 SHNIFHIGEohe T BeeyAtzugted.

| ow | um nance portion as the tension nenber in the
gener at edt Tlowgh4itr Engmssshbaitmagancdhugrors isposshbhes taongcagni ze
t he tension nenber easily. [0013]
images caused'by differences in photographing conditions or
the like.

[0012]

Preferably, the tension member recognition portion
recognizes a low-luminance portion as the tension member in
the generatedthrough-transmissionimage. Thus, it ispossible
to recognize the tension member easily.

[0013]

Preferably, the tension member recognition poxtion
recognizes the tension member based on a predetermined
arrangement patternof the tensionmember. Thus, it ispossible
to recognize the fension member easily.

[0014]

Preferably, the passenger conveyor handrail inspection
apparatus further includes a tension member deterioration
determination portion which recognizes the tension member

contained in the handrail in the acquired through-transmission

image and determines deterioration of the tensionmember. Thus,



Preferably, the tension nenber recognition portion recognizes the
tensi on nenber based on a predeterm ned
arrangenent pat t er nof t het ensi onnenber. Thus, it is possible to
recogni ze the tension nenber easily. [0014] Preferably, the
passenger conveyor handrail inspection apparatus further includes a

t ensi on nerbers gt ey ad a@f'eﬁﬁtn%rc{@ﬂ?e%b%ti’&{ BE‘%‘ReV’éEn%'loﬁ?r%%@&-zes

the tensi on menber contained in the handrail 1 n the ac

t hrough-tr s SIO e, an er,m nes deterloratlon of the
t ensi onme g Qlﬁ' JEtF?mf%?;¥§§§ﬁbgﬁt?%FQﬁiﬁéPﬁrne deterioration of
the tension member itself and determine total deterioration. [ 0015]

Preferably, the [P8d$énger conveyor handrail inspection apparatus
further includes adisplayprocessi ngporti onwhi ch generates and out puts

di spl ay infor matdQfFel-ab1 d§i %BE%)’ds'?s%nhQE &?B%&BL%@?EQQ P%gﬁo}?ased

on the generated colore i mage. Thus, it 1s possi I"oOW a" user

to visuallg reco ge t he thro%Ph ‘transm ssi on i mage.
pparatius turther includes a display process:mg portion which

generates and outputs display information for displaying the
generated colored image based on the generated colored image.
Thus, it is possible to allow a user to visually recognize the
through-transmission image.

[0016)

According to another aspect of the invention, there is
provided a passenger conveyor handrail inspection methed for
inspecting a passenger conveyor handrail based on a
through-transmission image generated by transmission through
the handrail, including the steps of: acquiring the
through-transmission image generated with information
indicating luminance as each pixel, and storing the acguired
through-transmission image into a storage medium; converting
eachpizel forming the acquired through-transmission image into
color information based on a color conversion table in which
luminance and color are associated with each other, generating

a colored image from the color information, and storing the



[ 0016] Accordi ng to anot her aspect of the invention, there is
provi ded a passenger conveyor handrail inspection method for

i nspecting a passenger conveyor handrail based on a

t hrough-transm ssi on i mage generated by transm ssion through the
handrail, including the steps of: acquiring the through-transm ssion
i mage genexgredabpd Folaret AMMEYOARERG FeRNAG m‘%ﬁﬁ%rﬁé?é%t%rﬁlﬂﬁxel :
and storing the acquired through-transm ssion inmge into a storage

nedi um  copuebti B8 RFh ot ¥8é HOd¥aRY bACAEUChedr of each pixel
t hrough-transm ssion image into color information based on a col or

[ bl.e in which |um .and I ' M.t h
cach ot hor £ogBNEY SP AGM & KTDI B e RAGBoP ARCINELEF IS FATOR RSB,

and storing the generated colored imge into a storage nmedium and
det er m ni ngndétetimr & ireaudt athahkaddtefmingdses-on col or of each
pi xel form ng the generated colored i mage, and outputting information
indicating a resygi179f the determ nation. [0017] According to
a further aspect of the invention, there is provided a passenger

conveyor handrai] inspectjion programfor ins ting_a passenger
conveyor handr ai}%LC aYglngoi?P & %Hf:g{ﬁ%-&ﬁpgﬁ n’i’gghc?n lﬁﬂﬁﬁgl‘)gnénggsfgd by
transm ssion through the handrail, the program naking an information

processi ngiapparddes ®ypecatrgeheosvepsr dlendasgliimispgethen program
t hrough-transm ssion i mage generated with information indicating

lum nance as;epcdhRictgl a ARk HRELNGoANS ACAUNELSI1 based on a
t hrough-transm ssion i mage into a storage nedium converting each

pi xel form ng the acquired through-transm ssion inage intqg, color
nf or mat | oh BN GRTEPEET B BRI FEPOR TShPY TR GRL PRFPRARER and
color are associated with each other, generating a colored image from

t he col or thédravaivadd, Gmel rstogriemgms g emeiafednaivlon pdorasgfaid nto a
storage nedium and determ ning deterioration of the handrail based

on col or ofeach s xebch@s M0 stbss asheraipd el ongd | mge, and

outputting T nformation indicating a result of the determ nation.
through~transmission image generated with information
indicating luminance as each pixel, and storing the acquired
through-transmission image into a storage medium; converting
eachpixel forming the acquired through-transmission image into
color information based on a color conversion table in which
luminance and color are associated with each other, generating
a colored image from the color information, and storing the

generated colored image into a storage medium; and determining

detericoration of the handrazil based on color of each pixel

forming the generated colored image, and cutputting information

indicating a result of the determination.



10018] According to the invention, it is possible to provide a
passenger conveyor handrail inspection apparatus, a passenger
conveyor handrail inspection nethod and a passenger conveyor handrai

i nspection program in which deterioration including deterioration
around a tension nenber can be determ ned and the deterioration can
be determ ned eas(9848IBRI EF DESCRI PTI ON OF THE DRAW NGS (0019]

Fig. 1 is a view schematically show ng the overall configuration of a

passenger conveydicdiaadhgi to lﬂﬁoﬁﬁ%%cﬁpp%aﬁ‘ ‘ig'igl ag

enbodi nent of the invention; . s a bloc ﬁomnng
t he hardmare conf uration of a PC accordlng to the enbodlnent of the
i nventi on; ﬁﬂ%gerf?%v%}’% GERIBE LY L BPERBIPH PREFE 2EUACLE onal
configuration of the PC according to the enbodi nent of the invention;
passenger conveyor handrail inspection method and a passenger

conveyor handrail inspection program, in which deterioration

inecluding deterioration around a tension member can be

determined and the deﬁerioration can be determined easily.
BRIEF DESCRIPTION OF THE DRAWINGS

(00189]

Fig. 1 is a view schematically showing the overall
configuration of a passenger conveyor handrail inspection
apparatus according o an embodiment of the invention:

Fig. 2 is a bleck diagram showing the hardware
configuration of a PC according to the embodiment of the
invention;

Fig. 3 is a block diagram showing the Functional
configuration of the PC according to the embodiment of the
invention;

Fig., 4 is a flow chart showing the operation of the PC
according to the embodiment of the invention:

Fig.Bisaviewshowingacolorconversiontableaccording

te the embodiment of the invention; and



Fig. 4 is a flowchart showi ng the operation of the PC according to

t he enbodi nent of the invention; Fig. 5 is aview show ngs
col or conversion table according to the enbodi nent of the invention;

and Fig. 6 is view schematically showi ng a col ored i nage
according to the enbodi nent of the invention. DETAI LED

DESCRI PTI ON OF THE; & NVENEI N, 0930 - + 5 n.,enmpaodi nent. of the
invention will be ddgascri bed I'n det alaltlggf'%@ %%wﬁ%?e?e?%]rf’fédt o"ghe
drawi ngs. In the enbodi nent, description will be nmade on a handrail

i nspecti on ASFAFAUE, 9 FPfhPRPPAMeRtdPE| Fhe drventhepect ed i s
phot ogr aphedw t hX-rays, and an i mage generated by the X-ray
phot ographing is col oPBTAILED DESCRIPTION OF THE INVENTION

[0020]

An embodiment of the inventionwill be described indetail
below with reference to the drawings., In the embodiment,
description will be made on a handrail inspection apparatus,
inwhich a handrail to be inspected is photographed with X-rays,
and an image generated by the X-ray photographing is colored
in accordance with luminance of the image so as to make it easy
to confirm the image.

{0021]

Fig. 1 is a view schematically showing the configuration
of a handrail inspection apparatus according to the embediment
and the positional relation between the handrail inspection
apparatus and a handrail 2. As shown in Fig. 1, the handrail
inspection apparatus according to the embodiment includes a
radiation generator 1, an optical receiver 3, a video capture
4, aPC (Personal Computer) 5and an optical mouse 6 for odometry.
In addition, the optical receiver 3 includes a scintillator
3a, a reflector 3b and a camera 3c.

[0022]

10



in accordance with lum nance of the inmage so as to nake it easy to

confirmthe image. (0021) Fig. 1 is a view schematically
showi ng the configuration of a handrail inspection apparatus
according to the enbodi nent and the positional relation between the
handrai |l inspection apparatus and a handrail 2. As shown.in Fig. 1,

the handrail inspea k8ai #bRal gbberAGHOLN 19:40nb08 STROLLIRNL 11
includes a radiation generator 1, an optical recelver 3, a Vvideo
capture 4, PC (.Rer sopal uter) Sand anoptical nouse 6 for
odonetry. | ﬁa %Ci’iﬁj‘[]i %prﬁﬁ@gg%tpli%fo? eE RS s3on fdrqughs the dandrail at or
3a, a reflector 3b and a canera 3c. (0022) The radiation

generat or 32. i &naKreagethuroei i s atieal @st tite hantinalbn 2gaMddatoadi atd on
for transm ssion through the handrail 2. An X-ray source is used as
the radiatiofe geenahefcl het heyemadi The.radiat,i on generator
1 and the optical receiver 3 afre set %ﬂoggﬂ%ra%og %a%ﬁ?iaﬁe fp%mai

t her ebet ween. The s&t of the radiation generator 1 and the opti cal

recei ver 3 HHtFRE fafrdft A9° 5008 FHPebandrail veltherebetmsenat HEre so

as to performinspection all over the handrail 2.
set of the radiation generator 1 and the optical receiver 3

and the handrail 2 are moved relatively to each other so as
to perform inspection all over the handrail 2.

[0023]

When the set of the radiation generator 1 and the optical
receiver 3 and the handrail 2 are moved relatively to each other,
the set of the radiation generater 1 and the optical receiver
3 may be moved relatively to the handrail 2 or the handrail
2 may be moved relatively to the set of the radiation generator
1 and the optical receiver 3.

f0024]

Inthe optical receiver 3, the scintillator 3ais disposed
50 as to be opposed to the radiation generatér 1 through the
handrail 2. X-rays radiated from the radiation generator 1
aretransmittedthroughthehandrail 2andreachthescintillator
3a. The scintillator 3a emits luminescence on recelpt of the

X-rays. The luminescence emitted from the scintillator 33 is

11



[ 0023] When the set of the radiation generator 3. and the
optical receiver 3 and the handrail 2 are noved relatively to each
other, the set of the radiation generator 1 and the optical receiver
3 may be noved relatively to the handrail 2 or the handrail 2 may be
noved relatively to the set of the radiation generator 1 and the

optical receky 4 . ical receiver 3, the
scintill at o?%%?%%}%gg%es]é%ﬂé%ﬁgg %ﬂoé}b%g‘glp%g%%%%ﬂ%cf%%mr Gi attFBr
generator 1_through the handrail 2. X-rays radiated fromthe

radi ati on g&n %:l‘%h‘fréi?%mﬁ%w&rﬁw% athitbaghandumilafdiaidicRedndp
reach the scintillator 3a. The scintillator 3a emts | um nescence on

recei pt of bhehXenmyms 3Jhend thd fESSRACer 8RL LR JhriguyLhe ﬁ%ﬁg%%é& at or

3ais reflectedby the reflector 3b and guided to the ca

Thus, a thrpyughtr 1 ssjon.image of the handrail 2 is picked up
byt hecanera3c, an ?Eg ?ofueg e-ltvggngm ssi oni magei s generated in the

optical receiver 3. 1&0025] The video capture 4 applies digital
conversion to thé0Ph bugh-transni ssion i mage generated by the opti cal
receiver 3 and generates digital data of the through-transm ssion

i mage (herei naf t Bherefdyo edpt@ras dpgiiad 4im@es1data) | giptal
i mge data generated by the video cg%ture é#%re sﬁsppleirresgggo&k ﬁ%lePC 5

and stored gherein Thﬁé he digital image data of the
) =t y i i
t hr ough-t ransm Bt ggaﬁgﬂﬁa%?e%ﬁ%ﬁaﬁ%fin?%ltﬁﬁt?%qaﬁd?%%ﬁvﬁq t he
| umi nescenge intensity of the scintillator 3a, that is, information
i ndi cati ng “t R PaRPFRiRGedtel tedota s abithediteogghet prmthiandostiengd in
t he PC 5.
(hereinafter referred to as digital image data). The digital
image data generated by the video capture 4 are supplied to
the PC 5 and stored therein. Thus, the digital image data of
the through~transmission image generated with information
indicating the luminescence intensity of the scintillator 3a,
that is, information indicating the luminance as each pixel,
are generated and stored in the PC 5.
{0026}
The optical mouse 6 for odometry reads the surface of
the handrail 2 in accordance with the relative meovement between
the set of the radiation generator 1 and the optical receiver
3 and the handrail 2 and supplies a result of the reading to

the PC 5. Thus, the PC 5 acquires the result of the reading

by the optical mouse 6 for odometry and stores the result of

12



[ 00261 The optical nouse 6 for odonetry reads the surface of
the handrail 2 in accordance with the relative novenent between the
set of the radiation generator 1 and the optical receiver 3 and the
handrail 2 and supplies a result of the reading to the PC 5. Thus,
the PC 5 acquires the result of the reading by the optical nouse 6
for odonet r yhandadtmy bscdhet¢eaid hedifom . tiﬁhddﬁ%@aﬂ@eMEEHtﬁe§%9ﬁ§Qe
medi um I n accordance with the result of the readlng t he

recogni zes LA t -di.st ance between e _set of the
radi ati on g%ﬁgﬁgfor%?x and %gﬁgp i% °$%i5§.v§ LRe™ARHYE | 2.
[ 0027] Based on the information stored thus in the PC 5,

processi ng ‘Hﬁ“%d@%ﬁ“i%@l the segnef dhe Padicddodi grpdmatblet entoharent
is executed in the PC5. Here, the hardware configuration of the PC5

Wi Il be dessytiked vwetdivef @r gnaecid }-Falngragl #As shown in Fig. 2, the
PC 5 according to the embodi ment includes a configuration S|n1Iar to

that of a generalO ver or PCetc. That is, in the PC5 according to
t he enbodi nent, (Central Processing Unit) 10, a RAM
(RandomAccess Menory) 20, a ROM (Read Only Menory) 30, an HDD (Hard
Di sk Drive) 40 aRdseth o Ehs0imfermeddnecteorddrttughia ths 05,1 n
addition, an LCD (Liquid Crystal Display) 60 and an operation portion

70 are Con@&ﬁbégsiﬁgtﬂyi thp@@Elﬂéﬂ%%§3handrall ;hgﬁgg%égéélé% Bhe

conmputing unit, which controls the operation o as a whol e
The RAM 20 %B volatllexstqaqg ﬂ%ﬂIUWlﬂ%AnflntO whi ch |nfornat|on
can be readMirrt A SRS fdedibeThe RaMIODei hesddrdeare wor k
area when the .
configuration of the PC 5 will be described with reference to
Fig. 2. Asshown inFig, 2, the PC5 according to the embodiment
ineludes a configuration similar to that of a general server
or PC etc. That is, in the PC 5 according to the embodiment,
aCPU(CentralProcessingUnit)10,aRAM(RandmnAccessMemory)
20, a ROM (Read Only Memory) 30, an HDD (Hard Disk Drive) 40
and an I/F 50 are connected through a bus 80. In addition,
an LCD (Liquid Crystal Display) 60 and an operation portion
70 are connected to the I/F 50.
[0028]
The CPU 10 is a computing unit, which controls the
operation of the PC 5 as a whole. The RAM 20 is a volatile

storage medium from/into which information can be read/written

at a high speed. The RAM 20 is used as a work area when the

13



CPU 10 processes information. The ROM 30 is a read-only nonvol atile
storage nedium in which a programsuch as firmvare is stored. The
HDD 401s a nonvol atile storage nmediumfrom into which information can
be read/witten. An OS (Qperating System), various control prograns,
application prograns, etc. are stored in the HDD 40. (0029] The
|/ F 50 corPRctl® paccetseshdndeamatioret Wwih& SROME. iwi 4 hrdade-ohag BO and
controls the various hardware, the networks, etc. The LCD 60 is a

Vi sual useforvali gt { 86 @ +8PakER: tHE i HHBY cf A &Ytk M dHNEs %Qﬁ;ﬂgéﬂeon of

the PC 5. The operation portion 70 is a user interface suc S a

keyboard, .a nouse, to anel, varioys buttons, etc. by which the
user can iTpttOaSS or ?#@E'QBH‘P& ‘E%Vqﬂétﬁie[S@GPI@?emEdlumPSHOI’E‘ £o

har dwar e configuration, a programstored in the ROM 30, the HDD 40 or
a not - showhishotafernmadicnn:sncie azaaiiwopttanl Bhsbs | @peeadingto the
RAM 20 and operates under the control oftheCPU1O Inthismanner, a

sof tware LER] , RALE LOS dofi uggt i onal. bl for

i npl enent %?1’8 fuincti ong{?ofclot ﬁé&’{bg‘igggég%r g?%jglcgkgéj‘toﬁﬁg rgg‘isﬁeenttc‘i S
constituted by the c,onbihnati on of the hardware and the software
cont r ol p&Fﬁi fored in the HDD 40,

{0029]

The I/F 50 connects various hardware, networks, etc, with
the bus 80 and controls the various hardware, the networks,
etc. The LCD 60 is a visual user interface on which the user
can confirm the condition of the PC 5. The operation portion
70 is a user interface such as a keyboard, a mouse, a touch
panel, various buttons, etc. by which the user can input
informatipn into the PC 5.

- [0030]

In the hardware configuration, a program stored in the
ROM 30, the HDD 40 or a not-shown storage medium such as an
optical disk is read into the RAM 20 and opetates under the
controloftheCPU10. Inthismanner, asoftwarecontrolportion
is formed, A functional block for implementing functions of
the PC 5 according to the embodiment is constituted by the

combination of the hardware and the software control portion
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configured thus. [0031] Next, the functional configuration of
the PC 5 according to the enbodinent will be described with reference
to Fig. 3. As shown in Fig. 3, the PC5 according to the enbodi nent

i ncludes an image data input portion 21, a steel cord deterioration
determ nation portion 22, a steel cord pattern recognition

portion23, apbARpAIALE Rageecal cul ationportion24, acol ori ng processing
portion 25, an inage conparison portion 26, an inmage database 27, a
deterioration det[teaogir]'?ati on portion 28 and a total deterioration
determ nati on por't’ 29 in order to inplenment functions as a
handrai|l inspection apparatus. [0032] The respective functions
shown in Fig. 3 &extimilecimmiddnby ddngiGRbhiof of therf®E rickgrding
arithnmetic operation in accordance with a programfor inplenmenting

the functiop$tnd ShMAGRnYN {1 SHE fh@s%x&ggdggfet Mo rd-Jedll £51Q

. . . 3.
integrated circuit, etc. Processing bas e respectrve tunctions
of the PC 5 shown iin Fig.. 3 will be described with reference to a
flow chart &% SEP¥p +2 Fig hithe Re Siapsgedéng 2oithsrmbesinenh 1peludes es
as an image acquisition portion. Thus, digital inmge data stored in
the PC 5 aran risegebyatheiripmgecdaien idiputa peetl abrdl detbPO3Htion
determination portion 22, a steel cord pattern recognition
portion23, animage luminance calculationportion24, acoloring
processing portion 25, an image comparison portion 26, an image
database 27, a deterioration determination portion 28 and a
total deterioration determination portion 29 in order to
implement functions as a handrail inspection apparatus.

{0032]

The respective functions.shown in Fig. 3 are implemented
by the CPU 10 for performing arithmetic operation in accordance
with a program for implementing the functions, a storage unit
such as the HDD 40, a dedicated integrated circuit, etc.
Processing based on the respective functions of the PC 5 shown
in Fig. 3 will be described with reference to a flow chart of
Fig. 4. First, the image data input portion 21 serves as an

image acquisition portion. Thus, digital image data stored

in the PC 5 are read by the image data input portion 21,

15



When digital image data are read by the inage data input portion 21
the steel cord pattern recognition portion 23 recogni zes a portion
corresponding to the steel cords out of the digital inage data, and
the image | um nance cal cul ation portion 24 corrects the | um nance of
the i mage as a whol e hased on the | um nance of the portion
corresponding to E4P3dt eel cords in order to normalize the | uninance
of the image as a whole (8401). That is, the steel cord pattern
recogni ti on portinnen?digaralesnage datenseoredehhaher eagndétodnpatti on
whil e the inmage | um nance cal cul ati on portion 24 serves as a

| um nance agj p i [ ] I L ,42K-rays
radi at ed byg%ﬁgiﬁzlét ?%)1%1 ggeneér z%t% %;é Ra%treemngte @? %g%%%;{)?’ ggg?ﬁé o%%(h t he
portion corresponding to the steel cords. Accordingly, the portion
cor r espondi AECPE4ARE 3tRATiHr GRrTGFPORELEY it AR TiEGd AAFES o8t Ak

| owest | um nance portion. The inmage |um nance cal cul ati on portion 24

accordi ng ten& helgarhodinef ddicy| dasd tthe Emlﬁ%é\@!ﬂxﬁ@n@ﬁcé hea 1dingh t 2bn

i mge data as a whole by the | um nance of e portion corresponding
to the steel cords,,so_as to.correct the .

i nanceontREnLdl 36 For EREtEFTE arToRahaR of bt en PRAIOTSPIRE
digital inmage data can be conpared with that of another different

di gital i negethadanipgesspt the porgpercprgaspendingaretiashepbsardt ity
that different digital imge data have different scal es of |um nance
due to diffeteeRr Gopiwdiedriaphiig leendbhtenst tdief ieiges bNwhole

conversion conditions for digital inmage conversion, or the |ike.
(5401). That is, the steel cord pattern recognition portion
23 serves as a tension member recognition portion while the
image luminance calculation portion 24 serves as a luminance
adjustment porticn.

[0034]

In the gmbodiment, X-rays radiated by the radiation
generator 1 are not transmitted through the portion
corresponding te the steel cords. Accordingly, the portion
corresponding to the steel cords in the digital image data is
the lowest luminance portion. The image luminance calculation
portion 24 according to the embodiment divides the luminance
of the digital image data as a whole by the luminance of the

portion corresponding to the steel cords, so as to correct the

luminanceonthebasisof a fizxedcriterion. Thus, the luminance
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However, in the condition that the | um nance of the portion
corresponding to the steel cords is the | owest and the sane in any
image, different digital imges can be conpared with each other by
t he af orenenti oned cal cul ati on of | um nance. [0036] I n order
to make it easy to identify the portion where the steel cords are

reflected iprtde gigHidaAl {4 attern
recognition porti on@i23 s%%%%és;ataﬁétc%gt]%%?ﬁmé%&:é (‘:qgr%g%{ﬁa?f%}%?e%t eel
ortion corresponding to the steel cords in

cords and regcpgni zes the ,

accor dance &&f%%ﬁﬁ%& Faftkth.1megeaddfai on, since the portion
corresponding to the steel cords is a | owlum nance portion as

descri bed above, [OA853steel cord pattern recognition portion 23 may
recogni ze a | ow | um nance portion as the portion corresponding to the

t eel ds int i g Laly ta. EX | es..of .the af ti d
vethod for - dot e Bt A Rb B owt Trt AnBe BT LY oh o EPRac L AREERRd o1

extracting ortion whose |um nance is not higher than a
predet er m r@rﬁ-ﬁﬁésﬁbﬁ?ﬂ% dakR e 81 L tsaendc stalpporft Lowmshose dusitmance

is the | owest on a scale, etc.
difference in photographing conditions, difference in

conversionconditions fordigital image conversion, orthe like.
However, in the condition that the luminance of the portion
corresponding to the steel cords is the lowest and the same
in any image, different digital. images can be compared with
each other by the aforementioned calculation of luminance.

[0038]

In order to make it easy to identify the portion where
the steel cords are reflected in the digital image data, the
steel cord pattern recognition portion 23 stores the pattern
of a correct array of steel cords and recognizes the portion
corresponding to the steel cords in accordance with the pattern.
In addition, since the portion corresponding to‘ the steel cords
is a low-luminance portion as described above, the steel cord

pattern recognition portion 23 may recognize a low-luminance

portion as the portion corresponding to the steel cords in the

digital image data. Examples of the aforementioned method for
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[ 0037] When the | um nance of the inmage data is nornmalized by

t he i mage | um nance cal cul ation portion 24, the col oring processing
portion 25 then perforns a coloring process for converting each pixel
forming the digital inage data into a color corresponding to the

| um nance of the pixel (3402). That is, the coloring processing
portion 25 detewsinkgigaacobeorlunmisrsi peripon loalude g gthgdaier ew
showi ng a col or conversion table to be referred to by the coloring
processi ng BRELd AN ndd aVBeRe {dE wBeker 1E AREESSI AG: RAlghie@NtRén a
perforns the coloring process. As shown in Fig. 5, the range of

| um nance after normali.zation js se nfed into sone _stages_in the
col or conveP§F ?F%%ﬁ&P&?iiﬁasg st g eL’ Qf%ékﬁﬁf%é?gézﬁfgﬁoﬁgﬁ8?%
respectively. While referring to the col or conversion table shown in
Fig. 5, theluonlmanaegipr bbeskiwegtponta srad®,cehgerts each pi xel
formng the normalized digital inmage data into color information so
as to generate a@gketed image. [0038] Such conversion into
color information in accordance with the |um nance of each pixe
based on the colgor conversign table is one of fhe essences,of .the
enbodi nent The sPgfPf FRANMMIIGANER LT SPEr 2RBFR PthﬁFBﬁﬁiézﬁFI?ybe
descri bed below. Typically, the surroundings of the steel cords

i nsi de t he tiandmaige 2uaimarddex edlbylawibbeporthen 2he thiendohariofg t he
steel ;cords is |oosened due to deterioration of the rubber, the
steel cord i; A},0 tr W her Wl g wear
among the STeel e e T R s B Thar P ar ol ot s ore

di sconnected with the progress of the frictjon wear. In order to

avoi d such TREESHABEL P PHXR4vERRENY £he Agiadt 1929% SaffasRt? He
deterioration of the rubber. [0039] When t he rubber

det eri or at esgldrhweamspehdofig Xertdpsl unriaas ok totfeithe prizoaighs 4498 -r ubhedr
changes to thereby change the | um nance of a portion corresponding to
the deteriojat efaPapid § 0y ; r agke o or
exanpl e, v\/neafl1 tﬁg tﬁ% c%hedsg%?ggg%ﬁ@rggggrt@? g%lﬁr%sr e%u%é%‘%l t{e

amount of X-rays transmt{ted through the thjn portion i ncreases to
"norease t HETRGTEGRBETEEOR he TGt O1Gh ToRS SREGHET § COLEF FENTHER Bor e

possible to determne the condition of the deterioration of the
rubber whertdhiereade raf¢dred toibyahoe aflorhey partcesningagortion 25

when the coloring processing portion 25 performs the coloring
process, As shown in Fig. 5, the range of luminance after
nermalization is segmented into some stages in the color
conversion table, and the stages are associated with colors
respectively. While referring to the colorAconversion table
shown in Fig. 5, the coloring processing portion 25 converts
each pixel forming the normalized digital image data into color
information so as to generate a colored image.

[0038]
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that in the result of the previous neasurenent is checked. 10040]

Fig. 6 is a view showi ng an exanple of digital inage data P subjected
to a coloring process. The hatched portion in Fig. 6 is a portion
colored in chromatic color. In addition, the black-line portion in
Fig. 6 is a portion which is also black in an actual colored inage

and where the sterlchari@ratien it e6i&8infOME: on in accoABafBOWRLA N
Fig. 6, the condition of each portion can be determ ned nore

obvi ously a ne dIS m nance of eac i xel
is converteéhfgr%g %)n%éo r‘ﬁ’a(ﬂp"rpd‘?‘(ﬁ &ﬁoﬁs‘r‘?éiinorﬂ%gfﬂc& °5rﬂ°§‘vﬁf’?ﬁ°‘b5ﬁ&r‘g

as in the original dlgltal i mge data. Thus, the possibility of

maki ng wr ongs deteofi hhei eFsdanselsont even embotitresrdet eFné raitgndfiicsnemde
based on visual observation. In the digital imge data P shown in

Fig. 6, these dme aoned @&Wémohnp@oééysr dihayss M&flgedhs&fw

bottom of an enl arged view P. I's therefore possible to confirmthe
progress of_deterioration of h r ubbe [ 0042) When t he
col oring prodesdliy: %%I%f%&ungﬁ%g? rfhé@héoﬁf)%‘?}r ISR bR S8t hen

sel ects and reads col ored inage data
handrail 2 are fixed by rubber. When the binding of the steel

weords is loosened due to deterioratiop of the rubber, the steel
cords come into contact with one another to cause friction wear
among the steel cords. It has been known that the steel cords
are disconnected with the progress of the friction wear. In
order to avoid such disconnection in advance, it is effective
to grasp the deterioration of the rubber.

[0039]

When the rubber deteriorates, the amount of X~-rays
transmitted through the rubber changes to thexreby change the
luminance of a portioncorresponding to the deterioratedportion
in image data generated as a result. For example, when the
thickness of a certain portion is reduced, thel amount of X-rays
transmitted through the thin portion increases to increase the
luminance of the portion consequently. It is therefore
possible to determine the condition of the deterioration of

~the rubber when increase in the luminance of the portion than
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generated in the previous inspection (hereinafter referred to as
conparative i mage data) fromthe i nage database 27 serving as a
storage portion (5403). The inmage conpari son portion 26 superinposes
the digital imge data which have been just subjected to the coloring
process and generated this tine (hereinafter referred to as inage
data to bethatspected) resuithef tbeperetiove hemsiradwng fiorchémkeshke of
conparison (S404). The digital imge data stored in the inmage

dat abase 27 are ghghjal image data subjected to the coloring process
by the coloring processing portion 25 and generated in the inspection

whi ch has been already executed in the handrail_inspection apparatus.
[ 0043] | nFsdes {s Re’ 1 SHhEROEEI AT SL5HP & P S B8 LN TES t ho
change of col or between the conparative i mage data and the inage
data to bep snbpectetito Ehadldrd ngtdrecerage Thenpdchedpgdivhom 2@y .
calculates a difference in the area of each col or conposing pixels

bet ween t he ;comngl atilye bi@%d 44t gnpihitieci 1Roe ¢RtadieiB8, the

i nspected. I'n othher moras, the I mage conparison portion 26 counts
pi xel s form ng the conparative inmage data and pixel s, form tq§
i mage dat PIFPARREGES FBEFIgach 16of FRTEABMITITIFG 3150 ﬁjrﬁnc
calculates a difference in the nunber of pixels for each color to
gener ate a.f esubkttodl | cEigeedonpage sonl whbhae the steel cords are

reflected.

[0041]

As shown in Fig. 6, the condition of each portion can
be determined more obviously at a glance by display in which
the luminance of each pixel is converted into color information
than display only with contrast as in the original digital image
data. Thus, the possibility of making wrong determination is
lowevenif the determination ismade basedonvisual chservation.
In the digital image data P shown in Fig. 6, there is a red
portion in a third-layer porxtion from the bottom of an enlarged
view P,. It is therefore possible to confirml the progress of
deterioration of the rubber.

[0042]

When the coloring process is completed, the image

comparison portion 26 then selects and reads colored image data
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is, in the enbodinent, it is not necessary to conpare pixels of the
i mge data to be inspected and pixels of the conparative inage data
in one to one correspondence, so that it is possible to sinplify the
process. The conparison is not limted to the aforenenti oned manner
but may be perfornmed in one to one correspondence between the pixels

O e ROBedatacie theriaepeeiar anchddhaohl nilealoL02 LompaL L Lve

i mage data. (0044] en the result of conparison

digital im i_s.generated as descri bed above by the inmage
conpari son %gr%lg@%‘rf%}g? nE Y&t B3 5% AFPB et Braaendet dfassy £V ore28ing

conpares the difference in the nunber of pixels for each color as the
result of ceérpastsvagaipphtaopr@deter nithedidtyesbnbsr{3405drt & 86 tO
determ ne whether deterioration of the handrail is confirmed in the

i mge data g n C NQL;. 405, e deterioration
deterninatioﬁpgﬁ¥#?§%%2%E%é%%?%%%eé$g %f%gP gg%%?i '%ﬁgﬁﬁno$u§%e
handrail is_confirmed or not based on whether the aforenentioned

difference FIP1HESHuABett®iCPioréns prrcasscBndogeneiateli ghes tiwan t he
predeterm ned threshold or not. That is, in the enbodinent, the inmge
conpari son foytdigaf2érardetrhed det £ 108t iR ades 86 MANRkkeBd PRt {00 28
work together to serve as a deterioration determ nation portion

0045 . di i f o f h
00451, cieRcale slbebans,) bng QUbchl Roccl 00T .,

in $405 (YS@_Ln 3495 , the total deterioration determ nation portion
29 concl udé&- %3 lt“ﬁ}&‘éed?toa g608eq dnaihcoimage dapapasoa 7 atdeedigital t he

portion corresponding to the steel cords, such as a rubber portion of
the handr ailmag84@8)a subjected to the coloring process by the coloring

Processing portion 25 and generated in the inspection which
_has been already executed in the handrail inspection apparatus,

[0043]

In 5404, the image comparison portion 26 determines the
change of colox between the comparative image data and the image
data to be inspected. That is, the image comparison portion
26 calculates a difference in the area of each color composing
pixels between the comparative image data and the image data
to be inspected. In other words, the image cor;tparison portieon
26 counts pixels forming the comparative image data and pizels
forming the image data to be inspected for each ecolor shown
in Fig. 5, and calculates a difference in the number of pixels

for each color to generate a result of image comparison. That
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[ 0046] On the contrary, when the difference in the nunber of

pi xel s for each color is not higher than the threshold (No in 8405),
the steel cord deterioration determ nation portion 22 then determ nes
deterioration of the steel cords thenselves (S407). That is, the
steel cord deterioration determ nation portion 22 serves as a tension
menber det er Loy aitni ghedenmdimeati ait perteiomecens840 o tirepatecplizebs d
deterioration determ nation portion 22 recogni zes the | ow | um nance

portion as t rid i t I i :
i gital | mage daa by 1 o T tdara T T ERs FELHS cdipkndtive

det erm nes whether, the portion recogni zed as the steel cords agrees
with the pretBrEr AFTRINRNPHE? BF KREEEPeBiRCor Shibhakdd Whepagible

di sconnection or deflection occurs in the steel cords or not. [00471
As a speci fiito exappl &y ahetth®cdeter MhaatdinprriBohdG/noaldmireed hat thd ne
steel cords are used in the handrail. In this case, the steel cords

d : | t [ f I t b
G <t noui shed aaeryoRe T Rl i s e PR RS  3E °

0048
[ ] correspondence between the pixels of the image data to be

inspected, and the pixels of the comparative image data.

[0044]

When the result of comparison between the digital image
data is generated as described above by the image comparison
portion26,thedeteriorationdeterminationportionzBﬁompares
the difference in the number of pixels for each color as the
result of comparison with a predetermined threshold (8405),
S50 as to determine whether deterioration of the handrail is
confirmed in the image data to he inspected or not. In $405,
the deterioration determination portion 28 determines whether
deterioration of the handrail is confirmed or not based on
whether the aforementioned difference in‘thé number of pixels
for each celor is higher than the predetermined thresheold or
not. That is, in the embodiment, the image comparison portion
26 and the deterioration determination portion 28 work together

to serve as a deterioration determination portien.
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When there is deterioration as a result of the determ nation in 2407
(Yes in 5408), the total deterioration determ nation portion 29
concl udes that deterioration occurs in the steel cords (8409) . On
the contrary, when there is no deterioration as a result of the
determnation in $407 (No in 3408), the total deterioration

det erm nati on por®dénl 29 concl udes that deteriorati on does not occur
in the handrail (5410) , and the process is term nated. [0049]

When deteriorati ik rm S._the total
deterioration de? glregnfur}%ﬁi ﬁég%ﬁ‘?‘? (%?1 t%s%génﬁgfmé)?g%}}aeﬁ% footft%q.ﬁhsc?ifosrpl ay

infornation.fgn dispbaﬁiqgﬂthe enerated colored i mage on the LCD 60.
In this marmieP298%e BaRTIRI EhARYRC I 26 1R rRaREF &if] tide Cetarnibes tisn

deteriorated is displayed on the LCD 60 so that a user can confirm

the inmage. iFh&405 s(Yeshin taod)) , dete oo atdedR rd0LLF 160 Aok 88 DS Liigan 29
serves as a display processing portion. [0050] As descri bed

above, in \.e all .inspectiqgn apparat us

accor di ng :E%%Ecﬁgﬁ?n%gﬁ%en{ s %ﬁ%ﬁ: Egl%gé oF d‘ﬁQ‘? BRSHOPr HhE RIS 1o
image is converted into color information so that deterioration can
be det er mi REACEAIANYThG PogFdpR icorresnordiend hotthe Ftedhancds pfsuche

t hrough-transm ssion image chiefly appears in an el astic body such as

rubber formisng titsodapdiaibn df tre hbeasior qsaessibl e to deternine
deterioration including deterioration in the surroundi ngs of steel

cords serving aspg@glggnsi on menber,

On the contrary, when the difference in the number of
pixels for each coler iz not higher than the threshold (No in
5405), the steel cord deterioration determination portion 22
then determines deterioration of the steel cords themselves
(8407). That is, the steel cord deterioration determination
portion 22 serves as a tension member deterioration
determination portion. In 8407, the steel cord deterioration
determination portion 22 recognizes the low-luminance porticn
as the portion corresponding to the steel cords in the digital
image data readby the image data input portion Zi , anddetermines
whether the portion recognized as the steel cords agrees with
the predetermined number of steel cords or not and whether
disconpection or deflection occurs in the steel cords or not.

[0047})
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[ 0051] That is, in the passenger conveyor handrail inspection
apparatus according to the enbodi nent, deterioration in the handrai
can be grasped nulti-directionally based on determ nation of
deterioration in the steel cords thensel ves and determ nation of
deterioration in the rubber around the steel cords. Accordingly, it
i's possible to pkew siecd fhothedplery thefleteimendtiopin &1 ¢7 ngssie
period of inspection. [00523 The af orenenti oned enbodi nent has

been descr 'é?f‘afi hind BeeeBsR MResR dbghtial tAdRERIsR B, JenaleshAs
i mage data to be
the steel cords are regarded as deteriorated when eight of the
steel cords cannot be distinguishedclearlyas the low-luminance
portion in the image.

[0048]

When therg is deterioration as a result of the
determination in 8407 (Yes in 5408), the total dete:ioration
determination portion 29 concludes that deterioration ocecurs
in the steel cords (S409). On the contrary, when there is no
deterioration as a result of the determination in 5407 (No in
S408), the total deterioration determination portion 29
concludes that deterioration doeg not occur in the handrail
{8410), and the process 1s terminated.

[0049]

When deterioration of the handrail is determined thus,
the total deterioration determination portion 29 generates and
outputs display information for displaying.the generated
colored image on the IL.CD 60. In this manner, the colored image
of the handrail determined as deteriorated is displayed on the
LCD 60 so that a user can confirm the image. That is, the total

deterioration determination portion 29 serves as a display
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i nspected and subjected to inspection are stored in the inage

dat abase 27 and used as conparative imge data in subsequent

i nspection, by way of exanple. However, the invention is not |limted
to the case where the inmage data which have been i nspected previously
are used as conparative inage data, but configuration nay be nade so

that image datacagenagabee:igenarately as conparative inmage data are
used each tine. [0053) On the other hand, when the imge data

to be inspected \r/TvE djﬁave been used in previous inspection are used
as conparative i ata, deterioration with age can be determ ned.

I n addition, when an i mage dat abase is provided, the aforenentioned
conparative i rrageAélaiG@C@ahe@@b@wqwimdtheaﬁaéaeng[e@%veyor handdhil
addition, the aforenentioned enbodi mrent has been described in the

case where dekpest Ned 'a@@a@é«é@é’ %OEBHR% ﬂostggrér@_hr% Ed fltgglﬁ}l?p%gr ds

are then determ ned when a difference beyon

confirned, % V\ﬂ%{ g%]a_irrg However, the determ nation based on
col or and the de %WH FonsTHis3iee draee Borgavanyedeinxecoted in
parallel fromthe start. Wat is clained is:

infermation so that deterioration can be determined easily.
Inaddition,changeiptheluminanceofthethroughutransmission
image chiefly appears in an elastic body such as rubber forming
the handrail. It is therefore possible to determine
deterioration including deterioration in the surroundings of
steel cords serving as a tension membear,

{0051}

That is, in the passenger conveyor handrail inspection
apparatus according to the embodiment, deterioration in the
handrail can be grasped multi~directionally based on
determination of deterioration in the steel coxds themselves
and determination of deterioration in the rubber arocund the
steel cords. Accordingly, it is possible to.provide a method
very effective in optimizing the period of inspection.

[0052]

The aforementioned embodiment has been described in the

case where digital image data generated ag image data to be
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1. A passenger conveyor handrail inspection apparatus for inspecting
a passenger conveyor handrail based on a through-transm ssion inmge

generated by transm ssion through the handrail, conpri sing: an
i mage acqui sition portion which acquires the through-transm ssion

i mage generated with information indicating | um nance as each pixel:

a col or conuepsictRApard 5ol dteeht 6 ARPELS: 6RGRePiteiledl OF TR AR
acquired through-transm ssion inmage into color information based on a

col or convefsipRskapd) ani ' i.nance and col.or gre associ ated
with each other. and %gﬁg?%@egga&c%ag &4V F g S ?i‘?){ﬁ‘ e SERF TFuent
i nformation; and a deterioration determ nation porti-on which

det er m nes AEPEFESPM PYWay of rxampddr aiHovessed toe totartioh eachtpi xel
form ng the generated colored i mage. 2. A passenger conveyor handrai l

i nspect i on ldppaeatyshaease thade tRe Chabdulia wﬂf{]ﬂé’s}eﬁeen ins e'&ﬁ':eg

deterioration determ nation portion conpares the newy generate

For det er Mgt L Si BPeTR 4 o BT e nags aata, but contiguration
may be made so that image data generated separately as
comparative image data are used each time.

[0053]

On the other hand, when the image data to be inspected
which have been used in previous inspection are used as
comparative imagedata, deterioratienwith age canbedetermined,
In addition, when an image database is provided, the
aforementioned comparative image data can be acquired easily.

[0054]

In addition, the aforementioned embodiment has been
described in the case where determination based on color is
performed and steel cords are then determined when a difference
beyonda thresheold isnot confirmed, bywayof exaﬁple . However,

the determination based on color and the determination of the

steel cords may be executed in parallel from the start.
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of t hehandrai |, anddeterm nest hedeteriorationofthehandrail based on a
di fference between the colored i mages. 3. A passenger conveyor
handrai |l inspection apparatus according to Caim2, further
conprising: a storage portion which stores the generated col ored

i mages in order to set the colored inage as a subject for the
conpar i son.What Aspassdtagedsconveyor h' ndrail inspection apparatus
according to anyone of Clains 1 through 3, further conprising:

Terber contai ned | r eheTrEgrae ot MApEhEL JeEaa B e e i o

menber contai ned in the handrai in the ac

| mage; ahdinspecting a passenger conveyor handrail based on a

through-transmission image generated.by transmisgion through
the handrail, comprising:

an image acquisition portion which acquires the
through-transmission image generated with information
indicating luminance as. each pizel;

a color conversion portion which converts each pixel
forming the acquired through-transmission image into color
informationbasedonacolorconvexsiontableinwhichluminance
andcolorareassociatedwitheachother,andgeneratesacolored
image from the color information; and

a deterioration determination portion which determines
deterioration of the handrail based on color of each pixel
forming the generated colored image,

2. A passenger conveyor handrail inspection apparatus
according to Claim 1, wherein:

the deterioration determination portion compares the
newly generated colored image with a colored image which has

been set as a subject for determination of the deterioration

ofthehandrail, anddetermines the deteriorationof the handrail
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a |l um nance adjustnment portion which adjusts |um nance of the

t hrough-transm ssion i nage as a whol e based on | um nance of the
recogni zed tension nenber; wherein: the color conversion portion
generates the colored i nage based on the through-transm ssion i mage
whose | um nance has been adjusted. 5. A passenger conveyor handrai

i nspecti on kppad aliia ACCHEFhMme berfbal rﬁh‘é c\é\@Sf@d rhma?]%@. tension

menber recognl tion port I on recognl zes a | ow | um nance port lon as the

t ensi on nenber | enerated thr h-transm ssign i mage. 6. A
passenger gghvey%T%ﬁaﬁ%?%ﬁﬁ Goﬁgﬁﬁﬁﬁ(hﬁ$Q§BbgréE§R§Ctl°n apparatus

according to Claim 2, further comprising:

& storage portion which stores the generated colored
images in order to set the colored image as a subject for the
comparison.

4. A passenger conveyor handrail inspection apparatus
according to any one of Claims 1 through 3, further compriging:

a tension member recognition portion which recognizes
a tension member contained in the handrail in the acquired
through-transmission image; and

& luminance adjustment portion which adjusts luminance
of the through-transmission image as a whole based on luminance
of the recognized tension member; wherein:

thecolorconVersionportiongeneratesthecoloredimage
based on the through-transmission image whose luminance has
been adjusted.

5, A passenger conveyor handrail inspection apparatus
accoxding to Claim 4, wherein:

the tension member recognition portion recognizes a
low-luminance portion as the tension member in the generated

through-transmission image.
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according to Caim4, wherein; t he tension nenber recognition
portion recogni zes the tensi on nenber based on a predeterm ned
arrangenent pattern of the tension nenber. 7. A passenger conveyor
handrai |l inspection apparatus according to any one of Clains 1

t hrough 6, further conpri sing: a tension nenber deterioration

determ nati @1 pordieiboshioel EeARIZRSndhe L SRShEB:ITMACophal ned
in the handrail in the acquired through-transm ssion i 5% an
determ nes deterioration_of the tension nenber. 8. A passenger
conveyor haRdFSFfLiThdPeCtron 4ppditifia: according to any one of O ains
1 through 7, further conprising: a display processing portion
whi ch generates arte aehpits rdindbplkayedoyrdtanhi irfion deephRyddsgchbe
generated col ored i mage based on the generated colored inage 9. A

passenger CeBNEYH rr!%ﬁﬂgfrakgésédqﬁﬁeé;tﬂr%@quglrﬁi)rgecj L rangement pattern

of the tension member.
7. A passenger conveyor handrail inspection apparatus
according to any one of Claims 1 through 6, further comprising:
a tension member deterioration determination portion
which recognizes the tension member contained in the handrail
in the acquired through-transmission image and determines
deterioration of the tension member.
8. A passenger conveyor handrail inspection apparatus
according to any one of Claims 1 through 7, further comprising:
a display processing portion which generates and outputs
display information for displaying the generated colored image
based on the generated colored image.
9. A passenger conveyor handrail inspection method for
inspecting a passenger conveyor handrail bésed on a
through~transmission image generated by transmission through
the handrail, comprising the steps of:
acquiring the through-transmission image generated with

information indicating luminance as each pixel, and storing
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i nspecting a passenger conveyor handrail based on a

t hrough-transm ssi on i mage generated by transm ssion through the
handrail, conprising the steps of acquiring the

t hrough-transm ssion i mage generated with information indicating

| um nance as each pixel, and storing the acquired

t hr ough- t r an$he ssparedayeongi-oc mnsings s iR ihto a storag@Meditinng
each pixel formng the acquired through-transm ssion imgé into color

i nformati on based £ r nyersi o ble._in which | um nance and
color are associafgﬁv%ftﬁﬁgéﬁﬁﬂbﬁﬁég% d@%ﬁfﬁtF%@ FW6fed i mage from
the color information, and storing the generated colored inmage into a

storage nedi Oy transmigskaay iage g nget e@lasr anformalfionhiea $ecthdnai |

based on col or
of eachpi xel f colimngihegeatsatadiel on eshiMmyauANEIMED WD Bg15Rf grdmat i on
indicating a result of the determ nation. 10. A passenger conveyor

handrail ins I;QR Rr f.or _i.nspecting a, passenger caqnveyor
handrai | base odr:1L ge?hb?%%gga{:ga%%%lgs%%e Wdﬁg G‘eﬁ%?%’f"é%cj Hage from
transm ssion through the handrail, the program making an information

processi ng dpparates iekeriatd onheanst aferislg the generated colored image

inte a storage medium; and

determining deterioration of the handrail based on color
ofeachpixelformingthegeneratedcoloredimage,andoutputting
information indicating a result of the determination.
i0. A passenger conveyor handrail inspection program for
inspecting a passenger conveyor handrail based on a
through~transmission image generated by transmission through
the handrail, the program making an information processing.
apparatus execute the steps of:

acquiringthethrough—transmissimaimagegeneratedwith
information indicating luminance as each pixel, aﬁd storing
theacquiredthrough—transmissionimageinto€1storagemedium;

converting each pixel forming the acquired
through-transmission image into color information based on a
color conversion table in which luminance and color are

assoclated with each other, generating a colored image from
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acquiring the through-transm ssion i nage generated with information

i ndi cating | um nance as each pixel, and storing the acquired

t hrough-transm ssion inmage into a storage nedi um converting
each pixel form ng the acquired through-transm ssion inage into col or
i nformati on based on a color conversion table in which | um nance and
color are a | ener.ating a .cojored i e from
the color i ??%%Frg%?%ﬁ%%ﬂndﬁ?’% g‘r’ ?ér]r{g%?%%%lglg%n%]}eag%‘ge%%ﬁeér%%f? %to a
storage nedium and determ ning deterioration of the handrail
based on col®™dt%f &heFrys Medipsf nitfy t he generated col ored i mage, and
outputting information indicating a result of the determ nation.

determining deterioration of the handrail based on color

of eachpixel forming the generatedcoloredimage, and outputting

information indicating a result of the determination.
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