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(57) Abstract: [PROBLEMS] A method and a system for cleaning a glass surface of an object, e.g. & pavement light, a runway
guide light or a reflector, installed on various pavements by blasting a cleaning agent from. a blast nozzle to the glass surface. The
- v blast nozzle is installed on the front end of an arm of a working robot mounted on a truck. [MEANS FOR SOLVING PROBLEMS]
A truck monnted with a cleaning agent blaster and a working robot (21) provided with a blast nozzle (23) and 2 CCD camera (24) at
the forward end of a manipuiator is stopped at a specified position in the vicinity of an object to be cleaned, i.e. a pavement light or
\2 3z reflection mirror (30). Based on an image of the object taken by the CCD camera (24), dimensions are recognized from distance
information throwgh processing by a vehicle-mounted computer, the image shape of the object is collated with a stored shape and
recognized, and then positional information of the recognized object is searched. Cleaning agent is blasted from the blast nozzle (23)
= at the forward end of the manipulator (22) toward the object while measuring the extent of cleaning, brightness or light intensity of
Q the cleaned object is judged by means of the CCD camera, and automatic cleaning is performed.
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FP632 METHOD AND SYSTEM FOR CLEANI NG GLASS SURFACE OF
SURFACE LI GHT OR REFLECTOR BACKGROUND OF THE | NVENTI ON
5 FIELD OF THE | NVENTI ON The present invention rel at esFP632
to a nmethod for cleaning the glass surface of a
surface light, a runway guide light, or a reflector
by bl asting a cleaning agent, and a system for

METFHAR i Sg’ﬁfl‘EP’fhé*Oﬁ?Fg@&. 1NG PRRER APHFACE PF KURFACE LIGHT
Iiﬁﬁg, a runway guide light, or a reflector buried or

Ok zﬂqQQ?%WIpavenent and on road such as a | anding
strip, aroad for tracks, a taxiway or in the
vicinity thereof at sone 15 di stance from each ot her

' i ﬂﬁgf i redeterm ned function due
B%Q%ﬁegir?]) a@ﬂe%g‘it on ofIila'uEtmII%hp

onot1 ve exhaust gas produced by

FIEI F e %@@ﬂi nd starting on a track, adhesion
of i usg&%Na

abr asi on romtires, debris adhesi on of

Capid RO SUMOURGBn tfidh WRLEIREORE RIACESSE bR PddnBlg the
such a surface light, as well 20 as adhesion or
gllaed istg refcel difnvalsRirfake dught,Alat RYWGRVJighti 3eaUSeGht, or a
by an adhesi on of rainwater and dust can be easily
refdmaved, by blaist ingta edsantiagtad@h e} anyl 4 epetemdt SARlarrying
dot-li ke spot fromabrasion dust of a tire or calking
outorgheume tdbdi. ned( vapori zed) onto the glass surface of
a surface light. 25 For cl eaning dust stained on the
surface of such an object, an option to be applied
IS, in general, to sand blast for cleaning rust or
PRIOR 8RThg a surface of the works in a painting/plating

shop. Alternatively, softblasti susedwhenanobjectis i
frbaéaqug_ace light, & runway guide 1light, or a reflector buried

6r installed on pavement and on road such as a landing strip,
a road for tracks, a taxiway or in the vicinity therec_:f at some
distance from each other often cannot perform its predetermined
function due to an adhesion of automotive exhaust gas produced
by traveling, stopping and starting on a track, adhesion of
abrasion dust from tires, debris adhesion of calking compounds
for w*aterp_roof processing a part of such a surface light, as well
as adhesionor foulingof rainwateranddust. Althoughdirtcaused
by an adhesion of rainwater and dust can be easily removed, it
isnoteasytocompletelyremoveasmall dot-like spot fromabrasion
dust of a tire or calking compound stained(vaporized) onto the
glass surface of a surface light.

For cleaning dust stained on the surface of such an object,
an option to be applied is, in general, to sand blast for cleaning

rust or polishing a surface of the works in a painting/plating

' shop. Alternatively, softblastisusedwhenanobjectisfragile.
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1 FP632 As an abrasive (cleaning agent, polishing

agent) in a soft blast system either bicarbonate FP632
(sodi um bi carbonate) ordryice(carbon dioxide) is used
depending on the object and its purpose (Non- patent
docunment 1) . Nanely, bicarbonate is used for

A SR I A it SDoay PE TEoT S e %Qsﬁa&tawfdfg23°§3&%1ast

his fiel
sfé‘g Cdl %g@%gr bfcgriagﬁ‘%tr:g?(%gdlumtb 'y %a (?)OXI% ced(carbon

car ona

dl@)ﬁ%r gfg s%@ adé %91 tﬂf% gét an J.tsdpurpose

nonconbustl e (di est Frarer | I's su

(NIH-DaGHRONG d Qb oXi 6 tolVé’rP@IzbzebQEa@B‘BhSEE is used for
tenperature. Therefore, it iIs practlcally I nnocuous.

ph¥ofelRahtiicalec umantoda S8A9YOvKsKaha {E oM PAlddddAls to the
bi car bonat e bl ast apparatus”, 2001, August, pp 60-62.

hultanSHVRRYE Gt THEx1 AVERE | {21 A9 AFl@eidQusHyr Besembbed,dry ice
when an obj ect of cleaning is a surface light, a
usednviay gisleflieptit isopraepaafddediwrcolhectisg. had Ipeerifying
conventional ly cl eaned by hand using a scraper, which
carboapftec tdivx iy plischargefhnfeemus ifacgogwrf aoe thaht it is
is cleaned while the traffic continues on the street.
noee?Oth@Sé'tlhéIe hétaested maderiaiii cand 1a AebhbiRdsinto pgrbon
ocked for a long tinme, it will likely cause traffic
dl&’&ﬁ&ésFPoﬁap?ﬁéFEf%F ATRLERT ORI RIFUEe sy dhemedpre, it is
surface |light or a reflector can be cl eaned
erﬁtécﬁé?XtFQQPﬁuoﬁg "short ampunt of time has been
desired. The object of the invention is to provide a
system for cleaning the glass surface of a surface

([ lNQ LpQtedt' el %‘ﬁ}n%tltea %é}ggfy&u' R.H(é{.t' n Wﬂ'o%hpgllutlon

ing robot iIs nnunte tTuck
blcarbonate blast apparatus”, 2001, August, pp 60-62.

SUMMARY OF THE INVENTION

Aspreviouslydescribed, whenanobjectofcleaningisasurface
light, a runway guide light, or a reflector, the dust has been
conventionally cleanedby handusing a scraper, whichis effective

but also dangerous if a surface light is cleaned while the traffic

continues on the street. On the other hand, if the traffic of

the work site is blocked for a long time, it will likely cause
traffic congestion. Therefore, development of a system by which
a surface light or a reflector can be cleaned in a relatively
short amount of time has been desired.

The object of the invention is to provide a system for cleaning
the glass surface of a 'surface light or a reflector easily and

guickly in which a working robot is mounted on a truck, in which
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2 FP632 a bl ast nozzle installed on the front end of a
mani pul ator is operated to approach an object of
cleaning while the location of the cleaned object is FP632
detected by a nonitor and to apply soft blast. 5 1In
order to achieve the afore-nentioned object, the
invention of claiml1 clains a nethod for cleaning a
2 fllasd nezizdee inptaliedf auethei Ghonbrendref |eataoripulator is
conprising steps of: stopping a truck having a canopy
onfdiffesH b PRPZOBFBaARNGbARERt Of hFhearing hiokkithe location
E@ rOV|ded wWith,a blast nozzle and, a CCD_ 10
0%5 SRnehODIEGt Lame trc ey purerbtor a7 &R apply soft
lﬂpntyehlcle conputer at a specified position in the
5ﬁ0|n|ty of an obj ect to be cleaned, i.e. a surface
[i r ht or a ref .on
ot braly VB e 3POke PRl el Shel B an hpanap tion
f t [
oft JEPQ{m Eac.rlalm%?&ngﬂhoﬁ gJPSh%gﬁ B ah%P Se SBEQXFQ%& é@urface

e vicinity the center rear par

1ilg®ad Jred Qfeftl%tb&u%mbglé‘iﬁafgg@ge Wit h i nstructions

romthe on-vehicle conmputer an owering the bl ast
NagEZdp YAt ddeh@Pi f§ta ELESHPehoWRARJG €L ARENEKE ng agent
floor part; recognizing dinensions from positiona

blasfteryabiwrkinoughotpposesaedowbyh & vehise! Ropbustads a cep
conmput er based on an image of 20 the object for

caglegard thghe dkent epdidiea f8Di palretar, eold @i ongvéhiclarvgaputer
shape of the object wwth a stored shape to recogni ze,

atgngreséiiefipeg ifdont inthe vidioximt pérambbj det to be cleaned,
recogni zed obj ect accordingly, and blasting a

1.8l enfPK§aE§Sra ot TuiRwaD] g8t de dight epant el oo ign nigror;
front end of the mani pul ator of the working robot

°P?6ﬁ/&%6‘9 thfomabi Retahps PE thansaPrhd Lavian OPERARS Wgoqm@art
th"ﬁ @]féf?%e:g\"%g%éngﬁfggiegﬁvﬁ%%ght neesélg:[nl t}g of the center

or the rear part of a load bed of the truck in accordance with

Ainstructions from the on-vehicle computer and lowering the blast

nozzle toward the object located under the opening floor part;

recognizing dimensions from positional information through
processing by a vehicle-mounted computer based on an image of
the object for cleaning taken by the CCD camera, collating the
image shape of the object with a stored shape to recognize, and

searching positional information of the recognized object

raccordingly;

and blasting a cleaning agent from the blast nozzle mounted
on the front end of the manipulator of the working robot toward

the cbject while measuring and determining the extent of cleaning

based on brightness or 1light intensity of the object for cleaning

from an image taken by the CCD camera to perform and complete
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froman i mage taken by the CCD canera to perform and
conplete 3 FP632 automatic cl eaning. The invention of
claim2 clains a systemfor cleaning a glass surface
of a surface light or a reflector conprising a truck
nmounted wth a cleaning agent blaster, an articul ated
wor ki ng robot 5 including a blast nozzle and a CCD
aWﬁﬂﬁﬂ?%?nﬂhﬁﬂ@&”@h the front end of a manipul ator, and
erati uni £ including an on-vehicle ut er
oERE B L ooRb sHihG wefh%.aoﬁ%SF?rarﬁO&og??Fsﬁaﬁaglass

or na ase t he cl eaned o

sulr aceq I%n aé\geilgg}]ttorg %ﬁﬁ&;}"@ﬁ%}?ﬁﬁ g#ugfcmounted
wi qlaecéféaﬁ%na&%/nl% fangﬁaﬁl-glé{l?afzgﬁ %ﬁﬁ:ﬁc% N%obot

nege s object w't or €

1&%@&3' Chake zIP&zSHé U o ek HH@EPQ ﬁ&uﬁ%@i% 4%e front

wherei n an opening floor part free
erPENa #a@SPull & tBHO\Wridesh bBeEE%:.HbQﬂﬂl‘tt%@lfucilhfg £8BheKehicle
or the rear part of a load bed of the truck for

coRpRiteac ipegabhe Bbastetogalie ifgudigeneiohbe frdm bbeAttional
end of the mani pul ator toward the cl eaned obj ect

FP632

_inlfocated oorbddeal gn annidnaagelofindey cldwnddabjbed, iine. a surface

accordance with instructions fromthe on-vehicle

ligivepua snnvwardiuider Bioht, wom ref leécsprdakeg om theag@D camera
taken by the CCD canera for nonitoring a cl eaned

angpifert candahing akhe sivpgeahape o the obiest wgth a stored
operatlon are provided near the_driver's seat; so that

shapeefot ¥ 1A §§t1cH&fiPeP%lFéRBFédm%O’éfP%‘é%ﬁmg’faé—é‘ﬁt object,

S R T AL TR L P e
o B B TR S MR s
beE;J:tfhe et(%BBf:ktﬂ% %%g%%@ Wr%eEfl fﬂl%@ ok 788500l %&‘ on the

caner per Con‘p ete automatl
£reh®28Bh8%f the manipulator toward the cleaned object located

on theground andunder the loadbed inaccordancewith instructions
from the on-vehicle computer;

and wherein a monitor displaying an image taken by the CCD
camera for monitoring a cleaned object and a start/stop button
for cleaning operation are provided near the driver’s seat;

80 that after the blast nozzle is lowered, a cleaning agent

'is blasted from the blast nozzle mounted on the front end of the

manipulator of the working robot toward the target object while
measuring and determining the extent of cleaning based on

brightness or light intensity of the cleaned ocbject from an image

takenby the CCD camera toperformand complete automatic cleaning.

The invention of claim 3 claims a system for cleaning a glass

surface of a surface light or a reflector further comprising a
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The invention of claim3 clains a system for cleaning

a glass surface of a surface light or a reflector

further conprising a 4 FP632 driver's aid for FP632
di rectional guidance that is capable of operating a

truck to capture an object to be cleaned at a
predeterm ned position f roman image taken by a

- d¥ byt vial 8 dlendl K ket auidancedhagniderapabl eofcdgerating

capabhl e of noving the forward | ooking CCD canera 5 _
a e dit GRRGUES Py eRFEGH %9 PRechpiRed 2 Feyredrtermined
driving speed and direction of

capabl e.of instructin
PR 19 ERORaRAMAS 2 I%h PYs tpidfaid bhp kg ECh pameTa mount ed
[ wvention of clai clainms.a systemfor _cleaning a
a8 he e ikl s § RO PEghe GPTaaF ariGtioe CC camera
ri_shng Q_extensi.bl e cornice for
o o T o e BB o R RS RaBa rROGrRRRLe of
i AR : upd e r4q y: of an enj .
* fl oor tplarIRJt iag:‘i gtlﬂg F%géabae go ﬂg&{trl& O?otft?ﬁa&'{ﬂ%é depending
orabrasiotrdod tskay@.atilized gas produced after
cl eaning do not |eak outside, wherein the opening
flTioe ipafendivnCobosAthiand é1eikONEoELeR ¥ @8daking a glass
after cleaning so that the abrasive and its
swdlaate bifzedwgda o @ igheabed Welfliektatr feptBéEEdOMding an
a canopy on the | oad bed of the truck nmounted with a
expemisilg er ohwotnickhefonv @nteivem tdhoc| i v fpad iadmBofi abrasives
system for cleaning a glass surface of a surface
priovgifedoin gupbfd menper tghkaed undervigpre2iphasyafcan opening -
is given by using an inage taken by an approach camnera
Elops Pasd At The IRad tesh Aner ETHAK] agehdoride Ifhamsive and

en part can be taken, wherein the img

1¢QP Lng.Lloo _ : e
PP et istiehgas B pdupediaft Al FBRLRSAa Re talrRMtE ide.

BT O YRS G BURLALR) O BT PUAC e £2 con e
af%egl @féaning so that the abrasive and its volatilized gas are
sealed within an isoclated room in a canopy on the load bed of
the truck mounted with a working robot.

The invention of claim 5 claims a system for cleaning a glass
surface of a surface light or a reflector, wherein driving
instruction is given by using an image taken by an approach camera
provided at the position where an image beneath an opening floor
part can be taken, wherein the image can be used as start-up
information for the automatic cleaning system which operates on
a manipulator,

The invention of claim 6 claims a system for cleaning a glass’
surface of a surface 1light or a reflector defined in any of claims
2- 5, wherein transmittancy or 1umin6us intensity of an object

ismeasuredafter cleaning todetermine if re-cleaning is required
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surface of a surface light or a reflector defined in
any of clains 2- 5, wherein transmttancy or | um nous
intensity of an object is measured after cleaning to FP632
determne if re-cleaning is required 5 FP632 or
cleaning is conpleted. The invention of claim7 clains
a systemfor cleaning a glass surface of a surface

oY iGifargind isefqomplatedefined in any of claims 2- 5,

wherein transmttancy or lunmnous intensity of an
obT}é%tlr’é’qn§’ﬁnoP§o°Wéﬁ7t R HBE & ﬁVﬁSFWofrPlelﬁPr@lng a glass

| et f th I d that th
SRR M ATy FE5 008 108y o caae
2 Jex(«:r erEFF CT q.s: JT Eal NVENTI.ON .10 As %g {;1 f\bove,b N
é pres%n{1 FHHE S %%por’i &.Uﬁg‘n&“épgﬂ PSLEYppt gt griec

1515 ggeggggpgﬁn%g ﬁemﬂgg L2060 angﬁak%oaéﬂ%é Naning
1st Bgdfer 08t r1ehd 19fe Qn%?fng'd BLO:[S Q{)séad %Beﬁéﬁésg the 1 ght of

p03|t|on inthe vicinity o an object to cl eane
thie ®bjacgurface light or a reflection 15 mrror;
recogni zi ng di mensi ons from positional i nf or mat i on
t hrough processing by a vehicl e-nmounted conputer based
on an image of the object for cleaning taken by the
EFEEDTcafeMHE CUVEHTIOY and recogni zing the i mage shape
of the object with a stored shape; searching
pdsi texpialinedf ebpuei obhefptéeen e cogremeidbmlgogetr i2dng steps
accordingly; and blasting a cleaning agent fromthe
ofifi tenp ingry Fsuckonnéedon tthe cf eapingagest hlrster, aworking
nanlpulator of the working robot toward the object

TORARE| BT reded |“ﬁd:bt Prebje?é‘ér?tozo’*fl%ﬁégnﬁ* P CG@?éPrﬁ‘ﬁlW@ front
ht ness or |ntenS| he ¢l eaped .obj ect,

"'ar% g I’?‘é’“&é‘(’% af"ﬁe"i‘j eé:Boé‘&ﬁéPQ t8 the ity of

anggjggg? :‘?%rzné ¢ g&%é‘@ AS .a re.e;suurlftacr-:I tllg%ri]: prre\éerefaectlon

mirror; recognizing dimensions from positional information

- through processing by a vehicle-mounted computer based on an image

of the object for cleaning taken by the CCD camera, collating
and recognizing the image shape of the object with a stored shape;
searching positional information of the recognized object

accordingly; and biasting a cleaning agent from the blast nozzle

. mounted on the front end of the manipulator of the working robot

toward the object while measuring the extent of c¢leaning,

determining brichtness or 1light intensity of the cleaned object

from the data obtained by the CCD camera to perform automatic
cleaning. As a result, it can prevent the object from being
scratched by the hardness of abrasives, is innocuous to the human

body, and environmental loading can be suppressed as it vaporizes

.at ambient temperature. Furthermore, the enerqgy conservation
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scratched by the hardness of abrasives, is innocuous
to the human body, and environnental | oading can be
suppressed as it vaporizes at anbient tenperature. FP632
Furthernore, the energy conservation 6 FP632 property
can be inproved by lowering the injection pressure
while an object is cleaned safely, easily, and
PRIFCY vanhe Empadved bonloeerbngithg imj¢deiomperssome while
an openi ng cover anel (or a slide floor) is provided
atoRRc e eht flenaheadisdy . Basddwf and rafdledvdviedy -a
canopy, .from whi ch an automatic cl eaning system
opEPa?@@lglﬂﬁnl?Eﬁ%%@ﬁn%ft%t?Qﬁxﬁnﬁﬁﬁ%&Pﬁt)%ﬁnRPQPlng cover
With this structure,

t
&%Qoié ipe"p ﬁ%fﬁ?wvolﬁi%@q 588 BERLSF % he 10aa
k t d d
bed B2 el bkl ogf%gaagll‘}P?(e PPEB ML, BAPAUS oA e yppning
s proap g%q:rﬂ%: m%i%?fét&?ag@gae obo al %Oﬂ dﬁgxﬁg\?e a blast

used as eanlng agen
nd%%qm%% obﬁg'étthermﬁ tﬂ?%l A &OV r Rﬁ{éﬂ Hh% cover

cl osed and thé cornice ter eanlng, o)

bddiamcta RN ¥re (NN BRS bF Sealidk Vﬁst Iiia"r’:tﬁ*&%.o‘ﬁ%\&erand a
body. As a result, absorption treatnent for 15 carb

pnédiumetde gaﬁaﬁamoh%@frﬁm%@ir@ud@ theuski @eoor opening,
I naddition, a surroundi ng body can be forned easily,

claad inlge dambe pent fdmmied thictdwt el ehRageNgfperaebss ddvxide
be reduced. (2) Even when robot output is great,

producedavheni puvaioe wsedpey & erl eanisur agentadisedecbmposed.
project fromthe |ower part of the | oad bed (a place

Fugftdeampges pheseperbrhctovan papel ie fiosadeved ddrey cognice

provi de a protection fence. (3) Wien bl ast for
15&%‘?&9‘@ %ﬁc#%%nmq:-aﬁeo#miécampeﬁtec%*p%@iwﬁﬁmgealed

i s unnecessary to close the Igad bed wth

Wltt??énoﬁgﬁ. AGVEOVRPIPandt® (G TQSUWE f IFRROrPtipnpRreptment for

ca%%g@loxn. e g%:s: J&IflEbe pr\évclt\alg.s;sed as the truckmoves. Inaddition,
a surrounding body can be formed easily, and the time spent for
the whole cleaning process can be reduced. (2) Even when robot
output is great, since a manipulator is operated in such a manner
to project from the lower part of the load bed (a place where
a person cannot enter), it is unnecegsary to provide a protection
fence. (3) When blast for cleaning, such as bicarbonate, which

can be diffused is used, it is unnecessary to close the load bed

.with the opening cover panel (a slide floor).

BRIEF DESCRIPTION OF THE DRAWING
Figure 1 is a side view of a truck mounted with a cleaning
apparatus of the present invention;

Figure 2 is a plan view of Figure 1;
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Figure 1 is a side view of a truck nounted with a

cl eaning apparatus of the present invention; Figure 2

is a plan view of Figure 1; FP632 Figure 3 is a bl ock IPé32

di agram of a systemfor cleaning a glass surface; and

Figure 4 is a flowhart of the cleaning operation. 5

BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON A gener at or

7, FA9BBADt sk drPiack dhiiagranofep apstem ffigqn eleandngga glass

bIEM/tank 14, an air delivery valve 15, an ejector 16,
39%arfiy agent supply controller 17, a tank of dry

ice.or__Dbicarbonate that is_a cleaning, agent (a .

o BTG hoLRc =1 BhRYCHSL T 167 sthF cahpHg S aReration.

quantitative feeder 19, a working robot 21, and a

robot controller 25 are nounted on the |oad bed 2 of a

Béssth“%DEl %ﬁﬁéid&%ﬁﬁfﬁ‘% e Q}ﬁrﬁ%’ﬂ&img robot 21

own 1 n awngs 1s an articulated robot which

| SpNRLRL LR F hes SLORSr& s & PRse a3 44t Qi'l');e!']:cllijqe% filter

manner. A bracket 26 nmounted on a mani pul ator 15 2

13r evbded ahnkhesf romtaendeaafi iy QRakeali B | &in Séfdcfor 16, a
manner to be nounted with a blast nozzle 23 connected

cldding hagdnipr eapple couthkenikeser20 gdechurd 7 oy heéce or
delivery side of the ejector 16, a CCD canera 24 for

bigetrbomnatg dhateanedcbinring Eownftace dlighting agéhectal) 18,
30, and a distance sensor 24a. Furthernore, an 20

a gpproied ageny gquantfisativeffeedeny IMhed erkimonobbbhe2l, and
CCD canera 24 is at the stop position is nounted on

a fRECKAERNERELIETt B2 AXRdOWHED onAtheedsatebe@dicaf a truck
and,a pressure detector are arranged along a conduit

1 BRYWRE R SaPPPY 7@ 13 TRRGWAr ki ey toht 24 showmin the drawings
. tenmperature- i di,ty detector and a conpound pressure
SBROet o1 A HRAAF BRIE T BT HRed PH BHE RLPOErBhe base

3 48 gut]%.ndé'lqvﬂe@%anner. A bracket 26 mounted on a manipulator

8

22 provided at the front end of an robot arm in such a manner
tobemountedwithablast nozzle 23 connected with a high pressure

rubber hose 20 derived from the delivery side of the ejector 16,

-a CCDh camera 24 for detecting a c¢leaned object (surface light,

reflector) 30, and a distance sensor 24a. Furthermore, an
approach camera 27 for confirming whether or not the CCD camera
24 is at the stop position is mounted on the back end of the load
bed 2,

A pressure reducer and a pressure detector are arranged along
a conduit between a filter 13 and a blow tank 14. A
temperature-humidity detector and a compound pressure detector
ére mounted on a blow tank 14, but not shown in the drawings.
A slide floor or a shutter floor 6, which is an opening cover .

panel, is closed at the same level of the load bed when cleaning




10

i5

20

25

A slide floor or a shutter floor 6, which is an
openi ng cover panel, is closed at the sane |evel of
the | oad bed when cleaning 8 FP632 is not perforned, FP632
and i s open when cleaning is performed. The closing
notion of the slide floor 6 is carried out by
expanding a cornice at the |level of the |oad bed
ig Insor pegforaleder natli Vel gpen wheax wdrdinigoa ishpetformed. The
curtain (not shown) at the level of the load 5 bed
ck¥rpard mgtdende§ tee gkidssddogs 6 1é emvimigdaguntburekpanding
di oxi_de carbonate produced thereafter is processed
a LOENZEERbitHE 18Veli ok theodpaddred tdipgm. epT | e g sively,
bclosed at the_sane level of the |oad bed 2 when not
Y PERAPAG NI h Fhieg CopRht It NN te 8RPHE! dth thki 1eTRk 4nkhe load
bé%)gﬂ; i nside of a canopy 2a is isolated in such a
ranmier- 1o partition the periphery of a novable part

f j .Qb 1.wh in. b hi hq. f
et e S L R by 2o
pr%%ﬁfﬂ'e%"‘%%eg\ég‘%rt%!r 4<d EBEggs@dV\‘ngla}%Q%ﬁ?{?% £ slide floor
r , an enotes an

denotes a lver's ca _ nuner al
orORCERE t f8r Widor $51ENEI ASd Y & 0Rn¥e £l 6 SAPUECELe lboad bed

arranged at an appropriate place in the driver's ca

2 witieh @ad deshn ef 600G OPERWBenB] 88ADLES 13 this instance,
truck-driving indicating apparatus, numeral 9a denotes

the imsivde df 4 cekbpy TaferiasoluyeT sh MetdeniRferato partition
passi ng sensor, and nuneral 10 denotes a nonitor for

theapeaiphgra of eanedvab) ecpdnutofred iwo 2 ropnfdbamtilomherein
and nonitoring of automatic cleaning which conprises

angabepuléndi pprayof or dvride ioarkeond wamdofijesctls angosed.
a cleaning start/stop button 8a (Figures 2 and 3).
WHYERe QR Refenmaanguderad idhgengtsisi @e whiegdr sumeral
Is closed, and a working_ robot 21 stands on a base 3. .

S YFRNCHT AT DYRY 2 16 2B uparal Biiengtefan erATating unit

Accor di.n o the Labor Safety

ingggg'ive on-veh c:[e computer arranged at an appropriate place
in the driver’s cab or load bed. Reference numeral 8a denotes
atruck-drivingindicatingapparatus, numeral %9a denotes a forward
looking camera, numeral 9b denotes a passing sensor, and numeral
10 denotes a monitor for capturing a cleaned object/automatic

confirmationandmonitoringof automaticcleaningwhichcomprises

an image display for moni-toring'a cleaned object, and a cleaning

start/stop button 8a (Figures 2 and 3).

While a truck 1 is moving or idling, a slide floor 6 is closed
and a working robot 21 stands on a base 3. When blast operation
starts, the slide floor 6 is open. According to the Labor Safety
and Health Rules, when an output of the robot is 100W or greater,
a safety fence (not shown in a drawing) must be provided and when

the robot output is lower than 100W, such a safety fence is not
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and Heal th Rul es, when an output of the robot is 100W
or greater, a safety fence (not shown in a draw ng)
must be provided and when the robot output is |ower FP632
than 100W such a safety fence is not 9 FP632
requi red. However, because only a mani pul ator works
under the | oad bed and a person does nat enter into

regid zgda, Howeverpobecavsesyuly a oapripudetos Wenke pader the
downward even though the robot output exceeds 100W

1o&¢ RSyIRaS 3 PEAGCDSABRA NALL ABLEFaWRhYsth® arsior kilthg'-s not
area (a |longitudi nal area between an openi ng part

of
NS [u Y EOFP OO e BE é‘nﬁe?ﬁ% RirduAayEaR e S Peuﬁ&eahwobot

ofbafl s BeiEnt OFY omk Wf?&fﬁﬁjn%%%f?@ Foreih thod rdwmgs
t bent 10 Alth
a RFRIRE 980 o heltl M b P - BOBRERERY) an OP G
h
B ety e iy R
prRdFunt 8RELHDSvERITHUICR so B%eHo me%tcg%\i%% 19%gent from

type powder feeder is used to supply a fixed anount

digifubiiey haaate €ON e AIYRLAd Lalr®oha teOgREOMNE udihg a gas
plenty of lunps. Wen those |unps are supplied to a

ablsloa®leinty . apparatus to inject to an object to be

cl eaned, the lunps clog the injection nozzle, which

Nl Waissh drprietsl Bsmotrmahtlgditsiedna s awtlierartingy agewley ppwdered
progelled to an object to be cleaned by using a
bigerpaatigacknpbessind depemddnionoa phpi eld eouritedenicileaned.

a nozzle. 20 As a result the powder may be prevented
thEPd?ﬁ‘ﬁ%%@d bidpprresatad s voed ha schhaeidoralesprhanodgture,

Fe back ressure Therefore as a_cl eani ng agent

evaﬁaw PRafi 6@ ?'égab?n%sm%éap%%wefe%fiqreécvealsed o supply

osed i.n anese patent | i cati on ,No. 2003-77337
a ﬁ% % O%aBM?EIP]O ?1%6 e}lﬁ,oﬁ]é’un&tbflerégs to produce

plgﬁq:gt 8@' Eng)En rvﬂlear{ tqg)se lumps are supplied to a blasting

apparatus to inject to an object to be cleaned, the lumps clog
the injection nozzle, which may cause a problem. In addition,
when the powder is propelled to an object to be cleaned by using
a nozzle, back pressure occurs in a piping mounted with a nozzle.
As a result the powder may be prevented from being supplied due
to the countercurrent caused by the back pressure. Therefore,
as a cleaning agent quantitative feeder described above, a feeder
disclosed in Japanese patent application No.2003-77337 may be
used in which the power is ground by a scratching fin rotating
in a storage tank, delivered to a measuring tank, and filled into
a measuring hole of a perforated plate rotating at the bottom

part of the measuring tank, so that a level amount of powder

~controlled by a level plate can be supplied. As a result, even

10
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25 in a storage tank, delivered to a neasuring tank,
and filled into a neasuring hole of a perforated
plate rotating at the bottom part of the neasuring FP&32
tank, so that a |l evel amobunt of powder controlled by
a level plate can be supplied. As a result, even 10
FP632 when | unps are contained in the powder, it can
wipen disinipeersge: ronthlieedeasuthagodwdkr whitd ealnebagdelivered to
crushed, so that a predeternmi ned anount of powder is
thepisEsad igentankodsl e hredmaacsuppeyl, pee tthatThigredetermined
apparatus is effective when dry ice is used as the
aniferct pavwsiare isysyprdd edrcgatd ngously frew ahawpply port.
when a gl ass surface is cleaned_by  a systemof the
THIR SRR UL di5i BELPFEOVei YhBpedry sied isTyped af the powder
toﬁ%gct is captured in an imge of a forward | ooki ng
TAerAPREIY ST2), and it is marked with a cursor on

the.i t 0 ST. Then, t kK i d

tobardPae obf & #1Ps SR ek oAeh = 39 1 ey Sty Lnrianed by

i i . (st 5 h
a Ia i%}ﬁ&m@c ec%ng%%tscgggldgfgigiﬁé%dﬁgoe(g;ah '\%\‘/g}}egg%?_%e? ST1).
a ] i m d ky d . mer
d R uacess c%\gottu&@a 59 shep %é QF atggr_&%gnlﬁ(eﬁ%'& a

driven toward the object to cl ean

(Aldgment, eheck tofi slRatREaORE 8R! a PEQHNSESoR thdEImage (step

result, a buzzer turns ON (step ST6), the truck stops

ST39t.epThéR) a thackofatdpiveh tbrRasl] &flobFedthatkask deaned
an approach canera (step ST 8), and an initialization

30l dstieps$TULT echitch dis ahtoReti by o @arisiggsyehearwsedp sST5) .
triggers a nmanipulator to nove and stop at a

Where ddieca il gptepbséheéon off tthien obj@ca pobdticesrkitNp amesult,
(step ST9). Those and the follow ng operations are

thee PEOCHEE B¢ tUrAst EQcEEeRsSTénendt blle byrudie igh-agstic|driven

-comput er (nat shown_in _the draw ngs) based on signals
topnlagrﬂ \Fé‘rei &lj»geg@ng@rgga cleaned. When the alignment check of

the object produces a “YES” result, a buzzer turns ON (step ST6),
the truck stops (step ST7), the location of the ocbject is checked
by an approach camera (step ST 8), and an initialization is
instructed to an automatic cleaning system which triggers a
manipulator to move and stop at a predetermined position within
a robot working area (step ST9}.

Those and the following operations are performed by

instructions generated by the on-vehicle computer (not shown in

‘the drawings) based on signals from various sensors.

When the check result is “NO” at step ST9, the process returns
to step ST8. After “Yes” is confirmed at step ST9, a start button
is turned on by an operator (step ST10}, dimension, displacement,
and a shape of, for example, a surface light are measured (step

ST11l), data transfertoacontrolunit (step ST12), andmeasurement

11




10

15

20

.25

When the check result is "NO' at step ST9, the process
returns 25 to step ST8. After "Yes" is confirned at
step ST9, a start button is turned on by an operator FP632
(step ST10), dinension, displacenent, and a shape of,
for exanple, a surface light are neasured (step STII)
, data transfer to a control unit (step ST12) ,
istteamimeadentstep BR633)i.s Wherr bhaecdegsl oS ST 13 is
When the result of step ST 13 is "NO', the process
"Nt uthe PFosiess retunRén tehetepsdilt dfhemethe result of the
det ermi nati on of the neasurenent |s "OK", the steps of

d%%ﬁwl%ﬁétt%?%ﬁwqmqtoﬁs( By mfteé’lse‘é istgreing

, I
P STk RSB 4,3 bRl 19 (SHERSTIE): 300y conping

are per{_r(p)if%q ng?ﬂeagpeaa oer{mdl{lg%a@:gg? 1ng%%}?rtlﬁzlttn%ss check
(srt% pgg;l_? ac‘#%gar e%oJIZne'dSt ﬁe orpfioﬁ?asts'l [t ot 98{( at step

ter ruc NMOVES an repeats

sﬂtﬁééméiéﬁég%et elézﬁzng%@émgﬂ sﬁanWilgnat ri%%m%fof step

ObjeCtS In a certaln area en e anIpU at or

sTlei § ohi~ | $he6h b ek @ tihe Ot b % il spegl.t I@xrﬂer@anﬂter the
the slide floor is closed. As explained above, in

traktemotyespehfiorepbhast sebpantigm @ri tEsicdrily iso MuUtLedlean
wi th various equi prment, including a conpressor 15

a poobpressedbiertsuppl y certldidlaseal. a ki nhhe aaatipulator
21, a driver's cab 5 is operable to open a slide floor

ofetharradjteds Feteapedrtedthei ¢higidal wasd tiooki agd the slide
carmera i mage displayed on a monitor 10 in the

flgpirvéds §lealsds and is marked so that the truck sIomAy

noves to a predeterm ned pl ace where a surface |ight
oS IRt vy il (gdareda RerLOFdRIeE tnicligeRAnNg, @

exyhrnt SR P b Y it a S PP aeR b uclPgp chgpressor
(c%}ﬁﬁﬁ;génseé aolprersggpfy unlrmvfl anrgaerx” ol“xljkaltncc_);r rtgl?o@ 21, adriver’s
cab 5 is operable to open a glide floor 6, an object is captured
with a forward looking camera image displaved on a monitor 10
in the driver’s cab 5 and is marked so ﬁhat the truck slowly moves
to a predetermined place where a‘surface light or a reflector
30 is located in accordance with an image or voice guide, and

stops. Next, by an operator’s pushing a button, an automatic

" cleaning system 1is operable to move a manipulator to a

predetermined position and to stop it, an automatic confirmation
system is operable tomeasure dimension, confirmation of the shape,
and detection of the position by using a CCD camera 24. Then,

the automatic cleaning system operated by on-vehicle computer

_operates the manipulator so that a blast nozzle 23 approaches

a surface light or a reflector 30 (approximately 10 cm), blasts

12
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predeterm ned position and to stop it, an automatic
confirmation systemis operable to neasure dinension,
confirmation of the shape, 25 and detection of the FP632
position by using a CCD canera 24. Then, the
automati c cl eani ng system operated by on-vehicle
conputer operates the mani pul ator so that a bl ast

a dzAnd 26 agepitodphederad sdnry deee birgbbwderadrieftech@tiate) to
30 (approximately 10 cm , blasts 12 FP632 a cl eaning

2 gdese snohrercf amyobfecbrtpbrdel eanbicH Hdoat example a with
gl ass surface of an object to be cleaned 30 (for

a prgfsrEe af taprrepinstiaie 008 MBprod¥ faieryf@r 3 MPRO -seconds
0.5 MPa for 3 - 10 seconds for each spot). 5 In other

IQtRRE £RAst nozzl e 23, a distance sensor, and a

are_nounted in the vicinity of the tip of

e A TR YRS arin A 1A AR 434 1f (faetice densor, and

2 G e P RO S0 e VI B R sBE O S fig it Tputatea
ard! .i fé . i acesh wj_oe e
AL EZecdl AULORE fh SR ARLOT SUEL RRAEE FRaVhite on

AiGARRY RnsoNdcsRBRE: tf?@cgiébéﬁﬁiétgf’ 4 Sp %tbe_;qa'ﬁta%n an

automatic cleaning systemoperable to drive contro

X manypuhbaleQr 7 apebahesct RRnrRkrasl 1092 ZdFsedn t Qearches and
approach in the direction of Z axis whil'e keeping a

depeedehesniched t¢pet aNCEh&Nth Ky LANSy & t8IdARGR ildnghifendion,
reflector 15 30 by blasting a cleaning agent fromthe

and| abapaoz Amwc T hislserpal secompipéeed] nead isdftofatic cleaning
cleaning is made as to whether or not cleaning is

syésepl epetabyeneasinive comé rodi ghhaessubétohe22 sipefrates the
light or reflector. During these processes, automatic

blé}ﬁgrna?tﬁi’é@ 73 tpamwrassth by thedilnedtiian af ZRyis ehbte keeping
button. Even 20 for a | arge nunber of surface |ights

a Qfedeiqrdimsddiptangpppd gj&%?r@lrcfem’-'%él@bﬁ@r areflector

subsequent]y in a_short anmount of tine. Wen
30 %y e‘bqlazs‘.tlr}/g a cleaning agent from the blast nozzle 23.

Thereafter, determination of cleaning is made as to whether or
not cleaning is completed by measuring the brightness of the
surface light or reflector. During these processes, automatic
operation is performed by simply initiating a start button. Even
for a large number of surface lights or reflectors 30, mobile
cleaning can be done subsequently in a short amount of time. When
a cleaning process is completed for such a large number of objects
30, a robot 21 is retracted to the load bed, and a slide floor
6 is closed.

In this invention, as defined in claims 6 and 7, a luminosity
(candela) sensormaybe arrangedwitha CCD camera so that a luminous
intensity ;':an be measured directly. The thus measured 1uminoué

intensity is compared with luminosity data stored as a recognized

13
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a cleaning process is conpleted for such a |arge
nunber of objects 30, a robot 21 is retracted to the
| oad bed, and a slide floor 6 is closed. 25 In this FP632
i nvention, as defined in clains 6 and 7, a lum nosity
(candel a) sensor maybe arranged with a CCD canera so
that a lum nous intensity can be neasured directly.
tyiee ¢hushereabieed, | whiobuss, i thensi tgeds asorpatedenmitdation
lum nosity data stored as a recognized 13 FP632 type
cyift gtHeoobp e cteg ralei whcl sant heeas s adée rasl eardatsoer nitpaddtion,
criterion for degree of cleanliness after cleaning. In
Wheiiri PRRINg Witcrrmr kR hgTicl addvigicet 8 dodrreIwiifhga imeasured
not required, a neasured Ilumnosity val ue before )
lyniags ifay uFeP et oF @ ¢ rsgn iR Rag e citorsk forreach piect,
thus obtained data can_be used as control data fo a
53, GPREC AR GRES SPTatREY TRANETT O SaPdaaP TPREel dFe for
irport -facilities. At an_ai , .canventiopall a
A R e A R o
f%éilféyég_nstance,.every single day), 10 and a
umnosity measuring vehicle is driven separately for

e Wil NG AgHPRLI0WSnBheIShaY19L 2NcPRiealy (AT @W SRS orms
is, for instance, every 10 days), and | um nous

onl1ft eM8hh¥nyS (A kOl s, e86H 191186kl OebEry single day),
controlled. In this invention, since-a cleaning

andeld clvmisoeity ppesbwt idy | weh heset Ysmaasuehngebdiater for
and nmenory 15 function for each object, a lumnosity

mepEagtimngnuméhbokbeimi élis i ay ifngine obgjecti 6a fwdduermcy is, for
| onger be necessary. As expl ai ned above, according to

ing tapceenevery dledayal. @yl dymingusfirtendity dgriemsured for
light, a runway guide light, or a reflector of the )

eachan $oh todecerpreakied ai Istipbs pnyention. @igwd agleaning
agent 20 powder tank, an ejector for suctioning and

veﬂg'qlé:llr& wegu&p@gﬁi%h lumindosity measuring function and memory
function for each cobject, a luminosity measuring vehicle with
a single function will no longer be necessary.

As explained above, according to a system for cleaning a glass
surface of a surface light, & runway guide light, or a reflector
Qf the invention, a compressed air supply unit, a cleaning agent

powder tank, an ejector for suctioning and blending a cleaning

agent byhighpressureair, aworking robot includingamanipulator

-mounted with a blast nozzle connected to one end of a rubber hose

introduced from the ejector and a CCD camera at its end, and a
monitor are mounted on a vehicle, so that the truck mounted with

such an equipment stops at a working location in the vicinity

of an obhject, that is, a surface light or a road reflector,. the

working robot is operated by a remote controller, the CCD camera

recognize dimension ar_ld shape of an object, and a blast nozzle

14
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agent by high pressure air, a working robot including
a mani pulator nounted with a blast nozzl e connected
to one end of a rubber hose introduced fromthe FP632
ejector and a CCD canera at its end, and a nonitor
are nounted on a vehicle, so that the truck nounted
with 25 such an equi pnent stops at a working |ocation
meunkatk of Ehei EYp of wre olndenlatoat approachesf heethe target
light or a road reflector, the working robot is
ohiitatte ISt perdranisat AspPErvhihe dEreehing sthe position
recogni ze di nensi on and shape of an object, and a
b G{d, AR -FP632 nounted on the tip of the
i pul at or appr.oaches tq the target _abject ,tq bl ast
LRI P oI Gtk CeTRIdEEE iyt Th e AaterBinIBg FHevpe of
. | e.recognition conpri.ses step of. .
Pl B R o T 3, PB6PaRE of Pt e A Cfagion, hgvins
[ [ A . [ [ | S
= BRSREE B en R BtV LROLs AP OB LTRSS Egne o
i S WS h @af@éQ%bj%tﬁcgucﬁuﬁﬂaﬁ%ilv@!al BagbB'@ffect is
object is distinguished, the brightness is converte
diistiidgiiehedIbeheObriBhehdEE £ CABRY ST 08a A S a8k Fumber of
lum nosity (candela) to recognize 10 its intensity.
piliriess Taient ¢ bhaugbrebisa sl anefo8bieclcadndaa) to recognize

information, a step may follow converting |um nosity
itisnfloteasioy . wHarr tidrppatd uttdd-dulo tHes musied object type
_ picture elenents and conparing the both data. In
ingedimaitaon . anskeptgy Eadlowhomyent ingllemingsityepnfibemation
equi pped within a |ight housing, and an ID tag _
whiepmst e bt ad 1 peaddre miberec hpdsitad ool anen 4 pndfomparing
thgs wor ki ng robot armso as to nonitor/record the )
the; 8pbhyAaka 5 ITgRAAdGHPRe FAMP tagsi(Rgtasherr #p asdrawing)
sy.st em of %gLs.inyent'o conpri,sing the aforenentioned .
made SAGPBRENE LI, 2ok PERF AR Wi 28R ATLADJRS HpEoTmAL ion
regég@ Hgytgg r%tﬁggetedognrt rré)vt_[in oafnq:hcilse%rgr nfgorr%'b%rt]: arm so
materiat s
as to monitor/record the history of a light source lamp.
Using a soft blast system of this invention comprising the
aforementioned main equipments, an experiment was carried out
to examine the effect of removing and cleaning foreign materials
adhered to a light. As a result, important data, which greatly
affects a removal effect of accretion, i.e. particle diameter
of abrasives (dry ice or bicarbonate), mixing ratio of abrasives
and air, and atomizing pressure, was obtained. In the meantime,

airfromanair compressorwas blendedwithabrasives andpropelled

at an object to clean its surface so as to measure operating time.

The operating time for driving a truck to completing cleaning

was between 55 and 62 seconds.

According to this invention, with a cleaning agent blaster,
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20 adhered to a light. As a result, inportant data,
which greatly affects a renoval effect of accretion
i.e. particle diameter of abrasives (dry ice or FP632
bi carbonate) , mxing ratio of abrasives and air, and
atom zing pressure, was obtained. In the neantine,
air froman air conpressor was bl ended wi th abrasives
a alkpimgpeldedt 2mdak apndbpecthotntetican atsrsck f ade swrking
as to neasure operating tinme. The operating time for
rodtyiisy opearaddie tte oongl eri hgwet eanbhgs t wasz bkt ieera SHrget
and 62 seconds. According to this invention, with a
ohjesini dgcageritunfiang éightsorpszoad V\%fk?ﬁ@ofokﬁ@t agniep £lean
nonjtor nmounted on a truck, the working robot is
tfbﬁa%%%ﬁ? éutréaﬁ&féf bhepyrdacs bighy Oﬁ&-bﬁ gef E%tqeblg@tlastmg
? a surface%ﬁﬁLt Qr a road reflector, s
2 &8 6”?1 ﬁﬁenithe BT cétof2PnRT SUPRACERE |%]Wte°cf-r from
fl b Lastin 5 a_cl eaning a
HI PERaEERSY, ROt 1By K47 Pt By Todaing. 1n

ﬁLrtElto % tA8 qn At 1gﬁhnreéseaWe 1§T¥¢vr %%"@kg}%t J:é)r?ge I%g'eaned

dltlon as the i ection pressure

saem@ A%l e@@aqyclw%qaedsa%%el ¥n@kgyeasily while saving
energy. 10 Explanation of Reference Nunerals 1 truck 2

| oad bed 2a canopy 3 base 4 wheel 5 driver's cab 6
openi ng cover panel (slide floor) 7 generator 8
Explanatinog of RefarkbheekNdmevadg i ndicating apparatus
8b cleaning start/stop button 15 9a forward | ooki ng
1 ¢ameka 9b padsedgbsdnsor 28 menoper 1l3cbapeessor 12
dryer 13 filter 14 blow tank 15 air delivery valve 16
4 wheelor 17 dtieear rycabent 6sopphyng comewpbheellfslide floor)
cleanlng agent tank 19 cleaning agent quantitative
7 gssggator 8 operating unit 8a truck-driving indicating
apparatus 8b cleaning start/stop button
9a forward looking camera 9b passing sensor 10 monitor
11 compressor 12 dryer 13 filter 14 blow tank
l15airdeliveryvalve 16 ejector 17 cleaning agent supply
controller 18 c¢leaning agent tank
19 cleaning agent guantitative feeder
20 high pressure rubber hose 21 working robot
22 manipulator 23 blast nozzle 24 CCD camera

24a distance sensor 25 robot controller 26 bracket

27 approach camera 30 c¢leanedobject {surfacelight, reflector)
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20 20 hi gh pressure rubber hose 21 working robot 22

mani pul ator 23 bl ast nozzle 24 CCD canera 24a di stance

sensor 25 robot controller 26 bracket 27 approach FP632

canera 30 cl eaned object (surface light, reflector) 16

FP632 What is clainmed is: 1. A nethod for cleaning a

gl ass surface of a surface light or a reflector
Wheothpt$ st hapimedpiss of : st opping a truck having a canopy

nDunted with a cleaning agent 5 blaster, a working

1+ dbdrethosy if@adcheaniag b astaswm 2 xf sawd of @CBurfagerbight or

at a front end of a manipulator, and an on-vehicle

(ﬁﬁﬁﬁﬁ%ﬁorzﬁo%P%&ﬁ&ﬂq|%§P3ﬁxﬂﬁ|on inthe vicinity of

obj ect to be cleaned, i. e. a surface_light, a
r uﬁ pbﬁ?d’etﬂl lhaéﬁmg 3 €PP€@(Y W%’F?‘F Y tho’péﬂaﬁphﬁg agent
pul at or of the robqt g enln fl qor

10
ol FREkEnpraRt el sreidest | and a ccD
ca‘ﬁ#e@aﬂé{:ya gf U}a%dcgptaeral?{ 1t1 a?tt:tirglxe?%g aa&&fapoﬁgh}x?gﬁﬁbﬁ%uter

truc I'n accordanc

'atoasyo@gﬁl% Jectﬁfn§ﬂq:ﬂda°%%liﬂgt%%ef aﬁ) ;e%z{)scleaned,

t owa t he ocat e

i.Rarf sukF AP E] BO-vBP§LIRS 1“1&(@ Bgsal He@m@l:tlonénlrror

i nfornmation through processing by a vehicle-nounte

C Offelt £t i R 2@ A8n@Pul HBEL F thhBoBbE &ilonf Qh &ﬂh@&loor
taken by the CCD canera, collating the inage shape 0o

pairite ehjiett iw fhealst open- shape, tprtbﬁﬁ@@dliixe,tkﬁﬁdrlc1nlty of
searching positional information of the recognized

thebjenter 20 oz oedrpgint; ofiadl ddddkidngf ahelteaniknin agertrdance
fromthe blast nozzle nounted on the front end of the

er\‘cﬁtnipﬁllﬁtl@ti@mtﬂ@nmﬁhhi ory- ¥ oot 1 ¢ gwenpoh teheandbjaedring the
whi | e neasuring and deternining the extent of cleaning

blast nozzle toward the object located under the opening floor
part;

recognizing dimensions from positional information through

processing by a vehicle-mounted computer based on an image of

‘the object for cleaning taken by the CCD camera, collating the

image shape of the object with a stored shape to recognize, and
searching positional information of the recognized object
accordingly; and

blasting a cleaning agent from the blast nozzle mounted on
thé front end of the manipulator of the working robot toward the
object while measuring and determining the extent of cleaning
based on brightness or 1light intensity of the object cleaned from
an image taken by the CCD camera to perform and complete automatic

cleaning.

2. A system for cleaning a glass surface of a surface light or
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based on brightness or light intensity of the object
cl eaned from 25 an i mage taken by the CCD canera to
perform and conpl ete automatic cleaning. 2. A system FP632
for cleaning a glass surface of a surface |light or 17
FP632 a reflector conprising a truck nounted with a
cl eaning agent blaster, an articul ated working robot

a imedfletitieg acdipasits imez 2 & ruakd reou@ERdC anata armldsed ngn agent
a front end of a manipulator, and an operating unit

bliasdlerdi Ay ant baulehed|woooimmirebaspénabhdingratblast nozzle
recogni zi ng di nensions from positional information

amgh e §CEHn caperpnAgenbedt e 2| gﬁ"ﬂé’é el exff @ mamipulator, and
surface light, a runway guide |light, or a reflector

any aR@ﬁaBynﬂﬁglﬂéteneéﬁéﬂggam v &9 1t Fﬁ@PHFHE %%@aévle for

gp Qf t e obj th a st.or.ed shape so

reEaaRIrang wgfl%mﬂa Fol iR oot PRerdBLien baged on an
mhere e ro r art whi c fr

imi08! St LAl PREALA%HIRY, BoEL &' OhERarR {60 e upyay guide

h
11%‘%‘&; Br o ey ﬁ%*z*zeﬁa%'ﬁﬁ%d SR kR g f¥x corgaring
th‘é%d?é‘bﬁ&bétocff tﬂ@%ﬁ @cﬁ:hﬁ. lﬁ'ph %Gcbrle‘acér’ﬂﬁ?e as JJ'@o calculate

ground and under the 'l oad bed in accordance wt

posi%tibueli @AForhathbanbEhenenoyeliel e conputer; and
wherein a nonitor displaying an i mage taken by the CCD

Cafrirae ifroannopeh Ong NEL so £ lRanedhebhect BrskBy open-close is
start/stop button for cleaning operation are provided
progddetihin dhieveit $nitatgf shet dahtaf toar thherdd mapharoa laeload
is lowered, a cleaning agent 20 is blasted fromthe
befl| at theztzteckoipn ekbwarite fheodlasid nofz zlige mounted on the
mani pul ator of the working robot toward the target
erBFe@dehflEhermﬁﬁﬁﬁu¥EﬁQﬁuFQKﬁ4§rﬁhﬁ|ﬂ?Nﬁﬂ¥ drcapedopn the
cl eani ng based on ht ness or intensity of
grepppd.pR n‘é’ad%ﬁj he ]fq bgd H{ﬁgﬂé:cor ance with instructions

from the on-vehicle computer;

and wherein a monitor displayving an image taken by the CCD
camera for monitoring a cleaned ocbhject and a start/stop button
for cleaning operation are provided near the driver's seat;

so that after the blast nozzle is lowered, a cleaning agent
is blasted from the blast nozzle mounted on the front end of the
manipulator of the working robot toward the target cbject while
measuring and determining the extent of cleaning based on
brightness or light intensity of the cleaned object from an image

takenby the CCD damera toperformand complete automaticcleaning.
3. A system for cleaning a glass surface of a surface light or

a reflector defined in claim 2 further comprising a driver’s aid

for directional guidance that is capable of operating a truck
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taken by the CCD canera to performand conplete
automatic cleaning. 25 3. A systemfor cleaning a
gl ass surface of a surface light or a reflector . FP632
defined in claim2 further conprising a driver's aid
for directional guidance that is capable of operating
a truck 18 FP632 to capture an object to be cleaned at
ta qardaeteerni akllepbste ilon clfeamedan ti aggeedakermiyyed position
forward | ooking CCD canera nmounted under the truck,
fxaapaBlenaste fakiengby ket evvand d doddiiongCRCRmnrenguphedander
automatically capturing the object image, and capable
thy trpgkt FRINE afingvspbedonprd Lteeking G0 eagera while
truck de ending on,its qperati.on stage. 4. A system
aytsmad il §28Fagengurtifce OB eqtsutfade | fgik ~ eppakle of
. reflector defiined in clai further c i Sjing a .
gt o A6 VB PRESH G AUFERIING GEe CPpok TR djepending
ahr.asi r-QVi in such a manner to hang under the
‘“bgf?iﬁ%%%ab %éh%ﬁ%@ﬁ'ng floor part of the |oad bed of
a truck so that the abrasive and its volatilized gas
produced after cleaning do not |eak outside, wherein
4.1 Resy 8RR A8 ¢ DOAn D7 ta ig3 aGls0882£8RE bPCs COLPELE I1Sight or
fol ded after 15 cleaning so that the abrasive and its
a YeFaéttozaikfasedlian seaift fiirithic? aBmpeokahgthd @PenRible
a canopy on the | oad bed of the truck nounted with a
cowntikienfpr piretventing Sssbpa f Dsn olfefitt-a\¢)i ve §lpa®vided in such
surface of a surface light or 20 a reflector defined
a mangry bb bémgmender the weriphexdy iof regn igrsdrinet ifdwoirs part
gi ven by using an imge taken by an approach canera
ofpiw Lead kad pha poyrkissnthhetdesmbiasyee badett vadatilized
opening floor part can be taken, wherein the inmage
gagaRrpEuGead &S est sieanangi Aporrkt 16akf OuUtEHdeautwbegeia the
cleaniggog¥sten1mhich oper.at es on

opening part is closed and the cornice is folded after
cleaning so that the abrasive and its volatilized gas are sealed

within an isolated room in a canopy on the load bed of the truck

mounted with a working robot.

5. A system for cleaning a glass surface of a surface light or
a reflector defined in any of claims 2 - 4, wherein driving
instruction is given by using an image taken by an approach camera
provided at the position where an image beneath an opening floor
part can be taken, wherein the image can be used as start-up
information for the automatic cleaning system which operates on

a manipulator.

6. A system for cleaning a glass surface of a surface light or

a reflector defined in any of claims 2- 5, wherein transmittancy
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25 a manipulator. 6. A systemfor cleaning a gl ass
surface of a surface light or a reflector defined in
any of clainms 2- 5, wherein transmttancy 19 FP632 or FP632
| um nous intensity of an object is neasured after
cleaning to determine if re- cleaning is required or
cleaning is conpleted. 7. A systemfor cleaning a
oyl aysinans dod-asfs it wif apeobiight dF measefé@cabrer cleaning
defined in any of claims 2- 5, wherein transmttancy
teAetaaMaBasl§ AeeAdraning ignremibred oy clermthawhercanmleted.
determ nation of the conpletion of the cleaning is
nade so that the information is used to nanage the

ht e ob ect, 10 20
sys or c eaning a glass surface of a surface light or

a reflector defined in any of claims 2- 5, wherein transmittancy
or luminous intensityof anobject is stored when the determination

of the completion of the cleaning is made, so that the information

'is used to manage the light of the object.
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