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FP632 NMETHOD AND SYSTEM FOR CLEANI NG GLASS SURFACE OF
SURFACE LI GHT OR REFLECTOR BACKGROUND OF THE FP632
I NVENTION 5 FIELD OF THE | NVENTI ON The present

invention relates to a nmethod for cleaning the glass
surface of a surface light, a runway guide |ight, or

a
5eH9Ch Bt G A9 IR A0S 8, BHRLEL vacur

for carrying
okl ghtLEérownway guide light, or a reflector buried or
install ed on pavenent and on road such as a | andi ng

strip, aroad for tracks, a taxiway or in the
vicinity thereof at sone 15 di stance from each ot her

BaxCEKGROURM noE TiH f INVENT Bopr edet ermi ned functi on due
to an adhesi on of autonotive exhaust gas produced by

FIF ePF BHE sINgENTIPNMND starting on a track, adhesion
of abrasion dust fromtires, debris adhesi on of

caFRenpresepouinien fiom watlsrtprodfo pr meedsidnfoa Pheandhg the

such a surface light, as well 20 as adhesion or
I¥TH | TR IFCe Shvitr fane duksght Ala hovgreyliguidmadsight, or a
r$%¥%5§9dge§;on of rainwater and dust can be easily

g, PY P1astifg a cdepnigicaapnes and pawatemfometarrying

ou‘“'héi Q% spot from abrasion dust of a tire or

cal |n§‘c ound stai ned(vaporized) onto the glass

surface of a surface light. 25 For cl eani ng dust

stained on the surface of such an object, an option

prRiT@RO@RaPPl ied is, in general, to sand blast for
cleaning rust or polishing a surface of the works in

a aurbbd/ PIGHE NG SHRy é{lf&érﬁg&ﬁ/te,l Yr §Ude PSSy i3:>Surie<3.
used when an object is firagile.
or installed on pavement and on road such as a landing strip,
a road for tracks, a taxiway or in the vicinity thereof 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 waterproof processing a part of such a surface light, as well
as adhesionor foulingof rainwateranddust. Al thoughdirt caused
by an adhesion of rainwater and dust can be easily removed, it
isnoteasytocompletely removea small dot-1like 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, softblastisusedwhenanobjectis fragile.



As an abrasive (cleaning agent, polishing agent) in a

soft blast system either bicarbonate (sodium

bi carbonate) or dry ice (carbon dioxide) is used

depending on the object and its purpose Non-patent

docunment 1). Nanely, bicarbonate is used for

Phar maceuticals and food additives and it is

i nnocuous to the human body if it is blasted and
As did f upedsibur theeamiag dHgediGe psetshihd hh§ehtpl dni & soft

prepared by collecting, and purifying carbonate
blagitoxsdeteBi schbrliRE frismddrator | Sodd uthabifarbgnate) or

0 bl e ' e I, al i bl.imed . .
e Ao oo oS “Japor FEA " gengiitlad ST ch T obsect
and enpésat uperpdher efNsespatents praaehireaid y liynnocuousamely,

. Non- Pat ent, Docunent_ 1: Sangyo Kikai,_ "Lowpollution

bigsrbarediat 5 blasE £9farBtardtacoppicaggase, fpdbraeditives
andSUMVARY Ofn d o1 AVENT LGN %npir?\%@&’yc’l ¥fd§%cri'sb%a§"é%%q and

an object of cleaning is a surface |ight, a runway
difduisgel .| | ghrthmrrgpneef | ebtor ,idehe whsi  thas theen field is

conventionally.cl eaned b% (gand us'#ng a scraper, V\h(%,ch ,
Preparefy e%’tyi vgo%ﬁchﬁgg’da B8r ST HFY AN urFaleC i ght Giexide
diseheaed WakbR tdhe rhkabiiG coptivigs qr the stdR¥mbBPtible

the other hand, if the traffic of the work site is
(digegtieed magremiallongerd nbs  pubwilied jkdloy eomtsen tdpdfide to
ngestio - r | o nt-of a systemb .
vap R B e e e O e 6P a2 The £ Bagiioally
innppuausel atively short anount of tinme has been
desi red. Exanpl e enbodi nents of the invention seek to
provide a systemfor cleaning the glass surface of a

« Now-ragentd ghbo@timént r efil.ectyn®@si | ¥:aRd , quiraldy ddl1ution
~ which a working robot is nounted on a truck, in which
bicarbonate blast apparatus”, 2001, August, pp 60-62.

SUMMARY OF THE INVENTION

As previcusly described, when an object of cleaning is a
surface light, a runway guide light, or a reflector, the dust
has been conventionally cleaned by hand using a scraper,
which is 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.

Example embodiments of the invention seek to provide a
system for cleaning the glass surface of a surface light or a
reflector easily and quickly in which a working robot is

mounted on a truck, in which



2 a blast nozzle installed on the front end of a
mani pul ator is operated to approach an object of

cl eaning while the location of the cleaned object is
detected by a nonitor and to apply soft blast. In
accordance with a first aspect of the present

vention, _there i ovi ded a nethod for cleaning a
é 48§ ngaF%%Cén%Faiﬁé§H9Qi 9 i'Jintorngd Péf PeBpBipUlator is

ope@BREHStRJafhbePSch Odrn SR NG azltera%%gha«wlmg 8h&anoPytion
mounted wth a cl eaning agent blaster, a wor
ofy GB6t Pregvicde®biicch 4 SDIdEICTGAzIRY P teD @uﬂeﬁcca apply
so2t bhgsfront end of a manipulator, and an on-vehicle
conputer at a specified position in the vicinity of
adTobjastondanse chedheda i . Blrst swdped | i<g1ﬁt tlze present
. ligh eflectlon [ror erating
e LR T obePhiedng, T U Shertagn T Gor 51ass
surpace, ofhihsusffaeeel yghopen- o Oﬁ@fl@dﬁ’@(v'rde:dmblﬁltshag steps
vicinity of the center or the rear part of a | oad bed
‘of the truck in accordance with instructions fromthe
Ogtﬁﬁﬁhﬁg ac@:'m'ékeha%riggl QUL agh %ur@e@lﬂwf’c@lzzel ecleanlng
toward e obj ect | ocatéd under tthe opening
agep’d?tbl@-‘é‘é%@m%lwgrmh@ngpbﬂé Promipgedi wilbhala blast nozzle

- and n£OEEBt IC%EIGEQI‘ %.LEghCh%r Ofreér’?ﬂ n%ﬂ‘?y0§ \éel?datci’ll qutéﬁgfed and an

nput er Sed on an inmage o hé™ obj of cl'eaning
on-t\adi'arclml ¢drepBCE aner apecmlfhatil p@snlnéonma@e tsi'eap:mcm‘nlty
th a stored e to recogni

Ofggﬁrgﬁbﬁﬁ p&Si O1% ﬁgtEFH?%rnhl?onaoﬁur%ﬁggLéggaﬁpgéﬁ runway

guioly ecitgrac e & n@nlecandnbhastbrg apeteathotRgemMnig@ntor
the bl ast nozzle nounted , on the front end of the
of nERRpHARGT BFOR hEPWARBGHG S 0B6POF oRard - tHelEhj éet freely

opeMiidi® sasyksNhand; detelm i Ao {he 8%t @e Ofenter or the
rear part of a load bed of the truck in accordance with
instructions from the on-vehicle computer and lowering the
blast nozzle toward the obiject located under the opening
floor part; recognizing dimensions from positional
information through processing by a vehicle-mounted computer
based on an image of the cbject 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 the front end of the manipulator of the working robot toward

the object while measuring and determining the extent of
cleaning based on brightness or light intensity of the object
cleaned from an image taken by the CCD camera to perform and

complete



cl eani ng based on brightness or light intensity of the
object cleaned froman inage taken by the CCD canera
to performand conplete 3 automatic cleaning. In
accordance with a second aspect of the present
invention, there is provided a systemfor cleaning a
glass surface of a surface |ight or a reflector

riS| a._truck nounted with a cl eani ng agent

co
aut%?%ﬁf%rc di9icul ated working robot including a

biastadezzdenend i CD Lam GondD WY RskoN dhe fHONtpresent
end of a mani pul ator, and an operatin unit includin
invgRt ANy NG CohpREeY1pdr ablsy Ftem Fekoghfahhgy a glass
ns f it [ orna d .
surfhEnsions, [LaPLRts | poaL, 91 0L gnPeses Onglasng o
trucunwmurgiﬁodemitrgh& chreaainegf Ia@@h(tr Hladear )y drheallrulated
anera _and for_collating the imge shape of the

workERacEWEh HGHTEI0 Shapdass dOTBlealdll afe CCD camera

mouRP8H! bAN&hel B QLA QN Of $hﬁaH?P§§5to¥he5ﬁHna%Poperatlng
openi ng floor part which is freely open-close

uniprovimeiding he ai ci phtyebficlee ceomputer thepeeaiple for

recBBh5e e, SHaRoinco © Bt REoLFORTSdnd PHRE:on based on

an MRBigRUl &t OEnbovardidde objest, | gcated, garkhe@roudght, a
and under the |oadbed in accordance with instructions
runyapnuthdeod-igditi.clar c@mﬁatféectaﬂrd tatkereiby athenCEdr camera

di spl f
oSk P! o1 10 RS T O, FOYLR (0 5, sones

sha;ﬁ@rscu:la&ammg:adpeﬂau:leopoanelpnaiu teto mesiri drhe> driheercbg ect,
bl ast _nozzle is | owere

at: so that after a
AR “hgin i o LSRR bPERERbl st oRG Y Gpen-close
is PPOPL&h ofh e T¥0ntn s Rt Of e dmni PWatfe Ofedih®art of

morqug robot toward the target
a load bed of the truck for lowering the blast nozzle mounted
on the front end of the manipulator toward the object located
on the ground and under the loadbed 1in accordance with
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;

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
object while measuring and determining the extent of cleaning
. based on brightness or light intensity of the cleaned object
from an image taken by the CCD camera to per form and complete
automatic cleaning.

A system for cleaning a glass surface of a surface light

or a reflector may further comprise a




obj ect while nmeasuring and determ ning the extent of

cl eaning based on brightness or light intensity of

the cleaned object froman i mage taken by the CCD

canmera to per formand conplete automatic cleaning. A

system for cleaning a glass surface of a surface |ight

or a reflector may further conprise a 4 driver's aid

for directional guidance that is capable of operating

a truck to capture an object to be cleaned at a
drgvedéseraicthedoposiitert forgrh aguidageet dbert bysa capable of

for | 00K canera nount.ed under the truck,
ore2BMBhE o o R Rr e 1Rl BooPRasdrgied at a
prebieteraihedutpaal diorcap-omi ngn tikagebj egekehmage, aandorward

capabl f instructin rivin peed nd direction of |
Lopha 6y ﬁ%ﬁl gepehi fig* e d v I &ﬁ@ag&@ﬂb §sPénfoving
thkOlfoehaani Ngokighasepsuafiacs Qhidesuniaggthiahiy hpfuring

reflector may further congrlse an extensi bl e cornice
- Ehegrobigcdy etddry drRSi paPRBAS ofo fabliea KH igko Vil Fiediih speed
fuehracrehiess {0 NANG WALl 1Ne PBHI PRET ¥H0f, AN :
anopenirn(é floor part of the Fgag geg o? a %?%cﬁés%Ft?Eﬁge
t He sstes veommildarsingolatdlasedugasprotucesunféaes 1ight
cl eanj t | Qut sj .wherein_the_.gpenin
ox i obrt D Eh 3y ABERE M8, Sk HRai RS s Pice tor
preveanimyg &ic dilpatt itdne cdbmésihwe vandprbsidetiainl sdeld gasanner

are sealed Wythin an isolated roomin a cano on the
to | BERT pBAYST PRe PEFAERSABUAECA WIRN i Mooy Retict OF the

lodX i MédiGof NSt £ HGEK OBo MBNaBELBE VEPrdYi wsi Agd adt s Mgeatilized
taken_ by an_approach canera provided at the position
r

ganner eI HiFd e pelRa i arfiopetl nkpdk oort pie, caieprin the
opd: AN, £ Wher gl vt hes | DRGS g Caly @S@&ﬁcét%tfm% after

information for the automatic cleaning system
cl@zp@irra; egooﬁ.h@tnatﬁ'p.epulam:@s_ive 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.

Driving instruction may be 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.

Transmittancy or luminous intensity of an object may be
measured after cleaning to determine if re-cleaning is

required



Transmittancy or lum nous intensity of an object may

be neasured after cleaning to determne if

re-cleaning is required 5 or cleaning is conpl eted.

Transmttancy or |lum nous intensity of an object may

be stored when the determ nation of the conpletion of

the cleaning is nade, so that the information is used

to manage the |light of the object. EFFECT OF THE
or ICARENThONiAscexplaie@d above, exanpl e enbodi ments

c risi. steps. of., stopping a truck unted with a

o et B Bract o B nBE  Broviterhu Y be
stoaell aghenozzhe afdtarflGl:casrer af attHdhe dompnetend obra the

mani uLatorC?t a specified paosition in the vicinity
CLeGRLRH dbj dtt %o He Elanéde itndorgaddpPpads 43Rt tormanage
thel @ihBet beNtRE I 8¢ €cogni zi ng di nensi ons from

positional information through processing by a

vehi cl e- nmounted conputer based on an i nage of the

object for cleaning taken by the CCD canera,

collating and recogni zing the i nage shape of the
EFFEBet WHEhITAVENDI@EH shape; searchi ng positiona

information_.of the_r ni ze bj ect accordi.ngly; and
ns O L Rt ns R SORRT BRBRIPRER L aSPRREL IIRY s or
stopplinec ohruthe nfouontdendidf the-Immiply akgenof ilheter, a

rking,robot tqoward .the object while neasuring the

WoT kT PEn OB Lo RERNFAGY “Heéteri Y bPPgREResBdoR [ Ghtcanera

at iAkeAsbhy ehd kg d eaitibuitRctad romide gt position in
obt ai ned by the CCD canmera to perform automatic _
thecyéghnhly a8 anrekipet e %%ncg%@%t i he- obj eexfage opght

or belng sonalghed byytheshar dness, i ANAST ¥€RenkSons  from
I nnocuous to the
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
blasting 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 cleaning,
determining brightness or 1light intensity of the cleaned
dbject 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 innocucus to the
human body, and environmental loading can be suppressed as it
vaporizes at ambient temperature. Furthermore, the energy

conservation



human body, and environnental |oading can be

suppressed as it vaporizes at anbient tenperature.

Furthernore, the energy conservation 6 property can

be inproved by lowering the injection pressure while

an object is cleaned safely, easily, and effectively.

In addition, according to the exanpl e enbodi nents, an
prapentngceovee papsbvedr by dloawde ifdoodihe i smjrovidedoagssure

the _center of.the load bed_of a truck having :
{08 G OHTERE i ChoanCdurORaIYe BPBanPng PSepfectively.
opef ak@8i8ifBNi PdAAindf ta reROteSOmBSet @mRVEM@Nts, an
bl ast nozzle to an object. Wth this structure, (1)
OPgheRd t FeVESy EaNsddy( dbunt €d16¢ thiodpadispegogidgd at the
cer‘ifé’fko'fs Bt ibégn c?n?faaonﬁyf}@}(' GRS, O 5 , from
corni ce surrounds the slide floor opening, cleanlﬁg
whicin be ferdroringd wiéhoibhgl esicagan obpeasben di axdrttipulator
fproduced when dry ice used_as a cleaning agent |s .
of dechitpBsed® 2Furtthétiitt & bPhasbpBRFAGScoPerhafledls With
thid osed,andri he (1 poppigechs tolded Ridemdeifan nth tﬁk?e load
that carbonate di oxide gas nay be sealed wthin the
bedowvdr dodyucks bsr psulttit icassbr ptidora t pratimehnticf rxpansion
car bon_di oxide ¢ can .b ocessed as the_trucgk
CORTS. STRTAHANTT GRS & 1% duel hgoPBBUYS caf 158 oD Pe
pe@Sihyd andnbhe tidmcspentef @ dhe WobLid6! @aBil@ed when
process can be reduced. (2) Even when robot output is
dryyr edce sinweeda meni pal at®redsinper goedti n sach decomposed.
0 project fraomthe | ower_ part .of the | oad_bed
raiifond ” ML °Ehsbi 88, C8vnl el ) Yy 1pee and” the
contines ess af 1 dod pa dvédeclaaph abeChicor haeneardoha tdhefioxide
bl ast for cleaning, such as bicarbonate, which can be
gasyj PRYseBei Saskrf Wi thdy beheunfretessdrdto ASose tiRsSult,

abéd%ﬁtﬁﬁg “%LQaEBSnepe@d¥308¥§Bon dioxide gas <can Dbe

processed as the truck moves. In addition, 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), may be unnecessary to provide
a protection fence. (3) When blast for cleaning, such as
bicarbonate, which c¢an be diffused is used, it may be
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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panel (a slide floor). BRIEF DESCRI PTI ON OF THE

DRAWNG Figure 1 is a side view of a truck nounted

with a cleaning apparatus of the present invention; FP632
Figure 2 is a plan view of Figure 1; 7 FP632 Figure

3 is a block diagran1of a system for cleaning a gl ass

Sur, n a_flowchart  of he cl eanin
opeFfl%?‘.e"c‘?ng £ LB SR e e Bl Tre | KEH ens1ass

sirggheLatRg 7, a conpressor 11 an air dryer 12, a
filter 13, a blowtank 14, an air delivery valve 15,
an Fejgeeton 1 a d,20 o] 17,
a tank of drs chlgk%ﬂglga?%oﬁg%eﬁgﬁgbxng BLE é%%?ﬁg
agent (a cleaning agent tank) 18, 10 a cleanlng agent
quantitative feeder 19, a working robot 21, and a
BESDAMORB koD | ¢ARR 2HN@r @umorimt ethwsnt ey | oad bed 2 of a
truck 1 having a canopy 2a. The working robot 21
shadwaenaraherdv anangsmpiresadrailj Cahai bl doPot 1) Ch filter
is mounted on the slope of a base 3 in an inclined
lharmdrlowatppickét 28 mburdelivera vanicpulSat an é5edRor 16, a
rovided at the front end of an robot armin such a
9 39°Be AYERL¥d qantrd Usimst7 noazltenk3 abndert éete or
hi g ressure_ rubber hose 20 derived fromthe
W%Fagtds @h@léft@w@ragfalt (a cepriergert tank) 18,
ggga tln a cl eaned ,obj e surface |ight, reflectorl
ana94 -“u‘?%"t §H8é1t§§ﬁ§&r"’ez %ed%rlt%e?r?ﬁ?réﬂ% rofpot 21, and

o] not

27 f f th
» BEREEEPOTE Iy SR A M IS AL o

1 EQG:LH&QJ(CSHQPsz he(‘:ng'n agor}gflq r‘obgoed5§ %ﬁp&? red e draw1ngs

a pressure ete are arran
is an articulated robot which is mounted on the slope of a base

3 in an inclined manner. A bracket 26 mounted on a manipulator

22 provided at the front end of an robot arm in such a manner

. tobemountedwith a blast nozzle 23 connected with a high pressure

rubber hose 20 derived from the delivery side of the ejector 16,
& CCD camera 24 for detecting a cleaned 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
& conduit between a filter 13 and a blow tank 14. A
temperature-humidity detector and a compound pressure detector
are 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
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a conduit between a filter 13 and a blow tank 14. A

25 tenperature-humdity detector and a conpound

pressure detector are nounted on a blow tank 14, but FP632
not shown in the drawings. A slide floor or a shutter

fl oor 6, mhich is an opening cover panel, is closed

.at_t el .the | oad bed when cleanlng 8
lgp‘é%g P?’% % rarftsi hEd OPERd¥PEnoptRankRs ¢ @enifieymed. The
A The nofjon of .the slide floor 6 is
cggg;gégﬁ it °fe>%%§nﬁfﬁ‘ae %i%%lfrﬁ i ﬁ?th%dl%lbYonPandlng

R A o SR

sheet curtain (not s

bPeskdditn W‘Qﬂeé’é %uEggth %}}%ner ea*:et N Egveget% the load

and di oxi de carbonate ©pro uce
b@d ofessed for absorbing, a slide floor a shutter

floor 6 is closed at the sanme | evel of the | oad bed 2

whwhenairliean figsednk aScDELMN MO &Y rlteah 1 oxlid <t Qéfbona te

i nstance, 10 the inside of a canopy 2a Is isolated In

Preduced nereera fitepdrst piricee s sidlde fper bBBBEYi Ak, aa "BYEBL ef100or
part of a working robot 21 wherein an absorblng part

onf ghutbsy déleer Sonat el abedrdierhes saxpos€de]l of the load bed
Furt hernore, Reference nuneral 4 denotes a whee
2 yhgRngt CBEW e8ngd iy ppen' wharableandngu me:tmh:hais instance,

depot es an operatlgf unit 15 inclusive on-vehicle

hé’" h’bﬁ’c‘é‘? °§r"i‘ é’ﬁ‘&@@Y a AR bpploprd dnespitlmegnanmeaheo partition
iver,' % | oad bed. Reference nuneral 8a denotes
g?

th§ PF&&P EFVVP ﬂﬂY%%%?n@aﬁbp%FaﬁU%?rkinﬁwﬁﬂkaa21 wherein

canera, nuneral 9b denotes

d f ki
an gggggglggsgrﬁwgrof ARG C2 R RR R (RS B 1orexposed.

a passing

f Qo GAREA, eaned obj ect/aut oyrati c 20
' | rrmtl on an rregrﬁ Rl ﬂ#é“ St tadt értfg‘{cltt?sclaeé‘i]l’l‘%‘?d- numeral

con

B LoF™ o 330, "R Rl Y R AT B o e sips unit
inCkhgiveSor-Feli e computer arranged at an appropriate place
in the driver’s cab or load bed. Reference numeral 8a denotes
atruck-driving indicatingapparatus, 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 automatic cleaningwhich comprises

an image display for monitoring 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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VWhile a truck 1 is noving or idling, a slide floor 6
is closed and a working robot 21 stands on a base 3.
When bl ast operation 25 starts, the slide floor 6 is FP632
open. According to the Labor Safety and Heal th Rul es,
when an out put of the robot is 100Wor greater, a
fence not shown in drawi ng) nust be provided
=3 Sk

Y%otb%ﬁﬁ%ﬂ opdy BWERRE ARk oD \Wodiichnger the

g&eﬂgdfen i S_not d? FP632 required. However,
1393084 3 on y* P FRRT PUTe sbﬁl%r%t%d@tct H:éle PE5& bd§ is not

t t i th
e R S S T R PR
ohBsut o&%ee@y l%tw engegéuc}ﬁov{ 4 fn%%ugﬁ?v'aﬁ 18 A arawings,

shown in the ramnn iI'ng ar ea

a gt 1Al nada qraGQOBﬁE%ﬁ@QnQ QP@QI]EQtQQéﬁ A ggéﬂgng part of

slide floor 6 and the ground) can be surroun
thee sl PRESSLEEr 6K RAB I tHR: ineB AP SuRrBYRREd%by an air
cl eaning agent from diffusing and to collect dioxide
pm:hmatee:pgam iveycorh e 8008S LoPBETERDE) c1dfn Hhd BGYER from
dry ice is normally used as a cleaning agent, powdered
4 i ioeg o atred dan ché lesedd tepbdei carioona be by gl 18ihg a gas
cl eaned. when powdered bi carbonate is used, as it
aQﬁﬁﬁb%ﬂ%ﬁBorbs noi sture, even when a conventionm
£ owder feeder is used to supply a fixed anmount
2N %’aﬁéﬂ'el%hﬁwa@éﬂyu$¢daerajgleonpm@geetl@owdered
bi plent i When those | unps are supplied to a
iserdanag e esaﬁa &t hEeq Fergneting @rarmﬁop@aectotgéoe cleaned.

I I th t I
B 5E o0 el LSt Sn ozale wh

evREORRELCE bBadRaRTbaEt iR ooty §9e?s?ﬁarnb%ﬁﬂeﬁﬁvﬁqr?upply
a ElQQaZAIEOUJ%Q ﬁP?gégggIégt%h&frﬁ :ILAﬁIgé n%bg g ggﬁcgé)d:oduce

from bel ng supp

pl1eytihe thackpRr eSRHEL - t Y of Bhfs 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 occursg 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
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as a cleaning agent quantitative feeder described
above, a feeder disclosed in Japanese patent
appl i cation No.2003-77337 may be used in which the FP632
power is ground by a scratching fin rotating 25 in a
storage tank, delivered to a neasuring tank, and
filled into a neasuring hole of a perforated pl at e
VhBRat FRRS ATE ROt inAd igatheopowhlermeat rampe del ivered to
hat a | evel ampunt of powder controlled by a |evel
B P % tERfphéde 15!%1%9 aghed eventha aFpgggdetermined
@Q Iugps ar e contained in the powder, it can be
iV e? e POBIST his r%’a%‘t}rli% qqg}ﬂ&%ﬂl}ﬁé}beﬁrﬁ’@ & §YRedy port.
t det er unt _of powder is supplied
Tlgg%t OUS ygflrsor% mﬁ 6 ATYTHEE L iied G§ the powder

tgflggcé‘hy  Yhgn dry |ce |s used as the powder 5 to be
suppl 1 e Figure 4 is a flow chart when aglass

suigagets o oo G EnaT e YREA" O A5F WA A% efeagea by
a idyaden gy hJdvddl | @okhRg.C2 5§ 1§SB§QnSTg?[%p ST1),

and it is marked with a cursor ont I mage

arlSEd)jeckhers dagtuiedd ii% dh YREgLOwar Q 9&99}:&010&1@19& camera
cleaned 30 (step ST4), which is checked by a passing

(w1 @T2)st emdSTE) is Waekedheighi gneapboeheskewé if&ge (step
obj ect produces a "NO' result, the process returns to
STlep ShHenand thBCkruskdrsvagatowdrdvaﬂ obpadt dcd e cleaned
object to be cleaned. Wien the alignnent check of 15
36 HétSBJ T4} prveided sachyERedrbx 14 tpask iz zensbur (stEPl ST5) .
E ST6) the truck stops (step ST7), the location
& %]138{“9% etk the shimstr oareﬁucaneaa“hq@'t epesult,

and an initialization is instructed to an

th%-?%%?’&?is@ EF%HﬁPﬁgtgy%@% Wht cAndr Fhgefsugk is again driven
cofBRPELR B kR RS a SRR 2 B UL OIS e o
the object produces a “YES* result, a buzzer turns ON (step ST6),
the truck stops (step ST7), the location of the object 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 STY9, 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

ST11), data transfer toacontrol unit (step ST12), andmeasurement

11
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Those and the foll owi ng operations are perforned by

i nstructions generated by the on-vehicle conputer (not
shown in the draw ngs) based on signals from various FP632
sensors. Wien the check result is "NO' at step ST9,

the process returns 25 to step ST8. After "Yes" is

copfjrmed at step ST9, a start button is turned on by
18n %b%?‘&%’b‘?d(éﬂé‘gp ﬁ’io}” di ¥ dhe aesplicedenter §RdL3 is

$ha€h for a surface |ight are neasured
o Pie gl Say i ST, Foriep siconth6R. GRE| TgalaE of the
t 11 FP632 det d
d%‘%@’;“ﬂ%@‘ﬂeﬁ%?2?%?%“5?1“%%&%%5% | TLRC TRg5BE pReSEarting
rébOCeseahehH" d}h%gﬁg ST e éepne:g,re glttfaﬁcegTS]t%pss%?pplng

det erm nat1 On

Bdaiin I
© (step %%E?ﬁgg?ggpl%ﬁ{ga %g% ea%l?%gl;é ?gtgg%%%bﬁgﬁ?}lé& check

(Shese ISmi) NG r 6| SEPE SN, kyﬂcﬂt&h@eéénfbﬁﬁgu&ﬁt&ﬂo “dkk /it step
are performed, and the confirmation of "OK" at step

SN ¢omplpketeshd ke eangadi tiffe PRI Ghd ONHhNBAet A ult of step
result of step ST17 is "NO', the process returns to

SBl7epsSMA’, Therprbtess tdimrry wokst@ysTiand rRpeatSter, the
steps from ST1 to ST17 so as to clean 10 a nunber of

tritsike 0y sisn aadc sepaipt sasbapsTheom §0e vanPLl atoras ofo clean

the robot is returned to the original position, and
a praber @€ obigetsi dnchosedtais exphai M¥temmboves manipulator

order to performblast cleaning, a truck 1 is nmounted
OLFER TRRqtods ERtYERRALEC thel e witnal eafitdaor andsthe slide

conpres ed air supply unit) 11 and a working robot
fl% * &%dF 93? s cab 5 is operable to open a slide floor

2 50 TR AR 8 L L s,
e A ) U e
(c@ﬁp%eé@felieéﬂro&upply unit) 11 and a working robot 21, a driver's
cab 5 is operable to open a slide floor 6, an object is captured
with a forward looking camera image displayed on a monitor 10
in the driver’s cab 5 and is marked so that 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 is 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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20 30 is located in accordance with an i nage or voice

gui de, and stops. Next, by an operator's pushing a

button, an automatic cleaning systemis operable to FP632
nove a mani pulator to a predeternm ned position and to

stop it, an automatic confirmation systemis operable

to. neasure di nension, confirmation of the shape, 25

AnHe Rt RE taB of (DomsleFest dirvnibg ominmyder@@bigaebanate) to
24. Then, _the automatic cl eani rjhg syst em oper at ed by

a L3P acsBhitat obdsstatede Ivd ar@eidodP atfor srampde, with

a?p%sasStr n%éél e 23 aﬁgroaches a surface Ii%ht or a

reflector “502PRPPFOR? HELEI Y- A& Eany, O P A8Res Toxo3 Fpdgoseconds

£8,C [ ent (powdered dry ice or powdered
c%%@gngg%@to a gl ass surface of an object to be

| i.ith f

CpeRoendy hoohs D AT Es; hbPe1 8, B) 738 4k ance, gensor, ana
tep o .ot . N le 2

o 55 e 8 LB ML L o

adhh Eriiely fbvhBeeti® tofran d@fnﬁh@ﬁbﬁ%ﬁds?ﬁ%?%i%ﬂay: ﬁl’elile the

novabl e in three di mensional space so et

didi tsirere s g0 dedeicast $hehgidicahaBceroh fat§éf8bject on an
object on an X - Y axis, an automatic confirmation

X systermxienr caes aandmi@ ideteimi nesadivh t ¥Pec&h ER@rches and
target by its position, dinmension, and shape. Once
degrpinesp the typpl of etheanangédnby i £t < @i tigon S yHEiAsion,
l_‘l(?ixzerabl e to drive control a manipulator 22 operates
anghghappastOnee Al 9 Ftep dspromphetrdt han divtemté e afl éAning

axi s while keepi ncfj . @ predeterm ned distance and
SYStEISPETahlrate dhigit comtaalefl BaRdPULBLED DY operates the
b1l gsti n%eazgl eaniélﬁg agent fromthe blast nozzle 23. .

TR 2° FORIRAT bR toe Thert IR PE Zmmis whiie keeping

or t cleaning is conpleted by neasuring the

= st 8 A= ER P iletine it fond aLobE omiaig eotor -
30! W%P&[thﬁ'?&eé’ chéta%rJr.%tgl c: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

~acleaning 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) sensormaybearrangedwitha CCD camera so that a luminous
intensity can be measured directly. The thus measured 1uminoué

intensity is comparedwith luminosity data stored as a recognized
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operation is perfornmed by sinply initiating a start
button. Even 20 for a | arge nunber of surface |ights
or reflectors 30, nobile cleaning can be done
subsequently in a short amount of tinme. Wien a

cl eaning process is conpleted for such a [ arge nunber
of objects 30, a robot 21 is retracted to the_|oad
ty¥ed, Candhge SHIGSt:| sdichs iisy cilred. used | @S (4 determination
i nventio as defined_in clains 6 and 7, a_lum nosit

Cft‘éﬁﬁéf”a T ARG CHAT 5O APHARGEP 3F A §1ERDiBGnerkp s8dition,
t | b d di
PR an R Oy 2 ool £ R A o TR DR g S £ SEg ke dy A pReured
lu#ﬂ{@lﬁg %E%Wadﬁleam%tfgkgdc fe?lﬁl 1[1& Ctr?agg Igze:g tg% %f% ?r?n%ﬁ g%iygﬁj ect,
STURLE 1 s 89188 10 agﬁénéweég BELLEARLR: abBa sor

addi t1 on, 'eaning 1's conple eanlng IS
a wrﬂ’aﬁ‘éﬁﬂlﬁ%‘it aa'@ﬁ%f%nﬂd@lﬁ%g ¥rVal e 1RefQhery airport
cl eaning may be store each object, 5 so that ? he
fddimsiobéa) ned data can be used as control data for a
surface light, a runway guide light or a reflector by
ai Apoat afnsott ! icemveditiamadilpoEl cleaniasnt venatly, pérforms
cl eaning vehicle perforns only cleaning (a frequency
only cfleanimst dacﬁre@xﬁa‘rqy disngEerdiystand®, avery single day),
| umi nosity measuring vehicle is driven separately for
anfead ut Whineshtvousaswréngi vehotlen isbjduitvena Sepaqedrecyy for
is, for _instance, every 10 days), and |um nous
MEARUHAG | U newiss iREENF BEY @B R oﬁ}mt t{@ beequency is, for
. controlled. In this invention, since a cleaning
inghande PY¥ezyul bFedshi 13nd &M%%lﬁ’éﬁga%mgwr gRaepgRe for
: 5 functi eac ect, .a lunnosit
eaﬁ@ﬁ%}*?’ﬁé*&éﬁ? epBtipPhean sthg 3 SPAREH o T1AgR 2 dleaning
vehqm%{ 1@ o) e %%lsggrnz?/trp %mbpg {}%deaas%q:vl%g ggzgfg{{jclu? gntdomemory

function for each object, a luminosity measuring vehicle with

FP632

a single function will no longer be necessary.

As explained above, according to a system for cleaning a glass
surface of a surface light, a runway guide 1ight, or a reflector
of the invention, a compressed air supply unit, a cleaning agent
powder tank, an ejector for suctioning and blending a cleaning

agent by highpressureair, 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 object, that is, a surface light or a road reflector, the

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

recognize dimension and shape of an object, and a blast nozzle
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surface of a surface light, a runway guide |light, or a
reflector of the invention, a conpressed air supply
unit, a cleaning agent 20 powder tank, an ejector for
suctioning and bl ending a cleaning agent by high
pressure air, a working robot including a manipul at or
mounted wth a blast nozzle connected to one end of a

mOHBhE! FRsEe itig sdutbe w%w%@t@fe%@mow% tCphe target
ogi%eEa atg%ts end,_. and noni t or are nmounted on_a
|

| E° Re?Fhat SHEAR T BRI (Y L (37 15 et the position

q at a working location in the vicinity
H%%ng %88?ﬁ is, a surface Ilght or a road

ki b m
Lg‘%{%ﬂrﬁ%:éo{'ecbgﬁ t% é% Ogé)ér elc%é:% e%e%{m:orh{rg%&t Svpe of
a agad | FP

seapre & BHnPhiteChn @ 2k Ado ugf}gjfz%r %ppﬁao g%%ttlon having

mounted on the tip of the manip

a tieyHeas QQtJ.gh@_hle%@tof O i e d qa%@gaﬁﬂ%f]‘.’@ﬂ&i light to
detecting the position by the CCD canmera. Inage

discogniision carpeitSebjact) afudi thltel i NNy @irigdteobliect is
5 an object fromits shape, and recogni zing the

didi et ioshddwitie ke hilghers Hiisghbness tefd i hadsehbt B@mber of
l'ight and reflected light to distinguish a target

pighjuxa elewehtsimt awvitieemas dngenosiijtac{casdela) to recognize
di stingui shed, the brightness is converted into the

145, ApdrengH typi ct Busthpsnenes througkr tews astdved noisj ¢gt type

. g%%pdela) to recognize 10 its intensity. Furthernore,

in Jl?gfﬁ%u% s&edr BaY dIldow ¢9meeTt ingANEines ity nkgrmation

may_f ol | verti | umi nosity, informati on when not
Whﬁ&?/ Bt 88%583 %EP'“BFI fR i EF enefestasad comparmg

he_ bot dd I D
B e O 8 4 P s T
t t 15
NI O g e
redRRirt Qb4 E@Ofnguhggdhbﬁt Phe Qip Bt O s SQYF ]glnég Aot arm so

FP632

‘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,
air fromanair compressor was blendedwith abrasives and propelled
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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Using a soft blast system,of this invention conprising

the af orenenti oned mai n equi pnents, an experinent was
carried out to exam ne the effect of renoving and FP632
cleaning foreign materials 20 adhered to a light. As

a result, inportant data, which greatly affects a

renoval effect of accretion, i.e. particle dianeter
aoFouing i naet dgrnd & anagyl tisirc mobokgdepn A xicngks athe wérking
gﬁrasj ves and air, and atom zing pressure, was

IgBPhi TR PPETRR IR R AYen®r 18Werf pollas tanpzebapkessdrarget
was bl ended with_abrasives and propelled 25 at an

ORBFRLt 6 cPAMEFREE I HUCc BT D 198G 5ehRESEPE - oFR A& FRFLean
' . Th [ ti for, i Vi t k t .
cht Frar I RGBS APl fadht s Dby pasting

SRS LT S0 LSO R8st eron

aster,

b@ﬂ&&‘%‘égageh@dt, r do{agqld\pgﬂaggtereQR%réxﬁné}E%langdigg . In
object, 1.€:

nove or |ower a ast nozzle to a target

- add St drACes thahin i¥c @ dnddce 4 S+ ££4 9bw, Sh @ﬁ% éhcgt chERR cieaned

the glass surface of the surface |ight or

safflyecn® caillasiiing aaritleanergyagent. As a result,
it can prevent the object from being scratched, and
does not elevate environnental |oading. In addition,
as the injection pressure is |ow, an object can be

Exgleaadd ons affe Re fardness Mupewhilke savi ng energy. 10

Expl anati on of Reference Nunerals 1 truck 2 | oad bed
1 xxucknopy 3 Besd begheel Badcavepys cab36begeni ng
cover panel_(slide floor) 7 generator 8 operating

4 gheelsa P EKARYT V8 R9Di ndifc BPRRENT appee mpasedh(slide floor)

7 Cg'g,%ge&ignt%sﬁ argt /O%t orp butt%n .15 9a forrvvarq | ooki ng ., _, s
pa8siORGTEEAEGr Y3 thonfRotrurk-d3hyiegds gmdfsating

ap%@f%rtu%s fil tB%r c{éagli%\év ts%gil(:t/stop button

9a forward looking camera 9b passing sensor 10 monitor

11 compressor 12 dryer 13 filter 14 blow tank

l15airdeliveryvalve l6 ejector 17 cleaning agent supply

controller 18 cleaning agent tank

19 cleaning agent quantitative 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 cleanedobject (surface light, reflector)
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15 air delivery valve 16 ejector 17 cleani ng agent

supply controller 18 cl eaning agent tank 19 cl eani ng

agent quantitative feeder 20 20 high pressure rubber  FP632
hose 21 working robot 22 mani pul ator 23 bl ast nozzle

24 CCD canera 24a distance sensor 25 robot contioller

26 bracket 27 approach canera 30 cl eaned object
WP%Er%ﬁcélﬁiﬁﬁﬁ ipeflector) 16 FP632 What is clai med

is; 1. A nethod for cleaning a glass surface of a

1sf mgdh9d dinr gleaningr peglass conwpiace mf &t epgfece light or

a truck, having a canopy nounted with a

c?%gﬂ?ﬁ oﬁg%ﬂTprBSb?%S?E?psaPRDrk|ng robot provi ded

E a_bl ast nozz canera at a _front end
of

SORBAPY 558? %le%ao%w E‘PE“ES%‘H{%}& cleaping agent
R S e R R L (R RS, Jemﬁ%rﬁ% a cep

eaned sur

caﬁﬁeﬁa 687d @¢bhene 8 bEY maﬁ?ﬁfn%tgg Bﬂ% n?mrpl‘%re%ﬁcle Computer

the robot from an openi ng oor

att haf) b etk ﬁbQ?.@lOﬁ?ﬁ?thlq@‘J'lcﬁntlS% St QhrHﬂ e totb!% cleaned

center or the rear part of bed of t e truck
iaccardafee Mghe| Rstabeh s dd 0I5H DS 08 r\é@l'ecclt@on mirror;
conmputer and |l owering the blast nozzle toward

obppetatimattac: nadeput Beo@pehitke FbBek fEsHh tan éﬁenlng floor
recogni zi ng di nensions from positional infornmation

. D&ﬂﬁanmyichpd@césebmg byen-c¢tbEel eppounded Conphé evicinity of

based on an imge of the object for cleaning taken by
theneettoer canthe r eeuldaatt 0§ a headibwsef thaperwtk theaccordance
object with a stored shape to recogni ze, and

W%FEﬁFﬁgcségpﬁuw thef ernuehdal ofcammu e egdi kewering the

Jgt 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

the front end of the manipulator of the working robot toward the

object while measuring and determining the extent of cleaning

based on brightness or 1ight 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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20 accordingly; and blasting a cleaning agent fromthe
bl ast nozzle nmounted on the front end of the
mani pul ator of the working robot toward the object FP632
whi | e neasuring and determ ning the extent of cleaning
based on brightness or light intensity of the object
cl eaned from25 an i mage taken by the CCD canera to
a peef beptandcennpl eirg aut etk cmoehtedi wigth 2a Al egmimgn agent
for cleaning a glass surface of a surface light or 17
blggher. 21 amtdcdateonersing Boke bckagiowtimsd anbiash nozzle
g#eanin agent blaster, an articul ated worki ng robot
ARQ & fFhFargiadeundes en andrantcendantra Aubeetrber. and
aﬁ.f@pn%.end of a.qﬁﬁ%fulator, and, ,an operating unit
P SOSTA G SahP Oh-VEH ST 8RR e SBp et S e I50perable for
| ZI di mensi ons_from positional information
T S L HE 21 TERB By Bh el ah) HIOr e g on, based on an
; i r gyide _1j oF . ef | .
lﬁiée%%g‘i/ﬂ% %Jgteé&%dca%r at’a%d%f'o‘?1 Ej'co &S %éah[: hé ?%géy guide

1ig1a0e off at REr POEESE cMildh BySEREEELS 20af8 $9r 1coollating

cal culate positional infornmation of the object,
tH£hLG 8 sk pRPEeNitNE JP @RIt Pofh ¥ S Fed 8nbp8&lYas to calculate
open-close is provided in the vicinity of the center
poeri ttilveale dm fleaida tdfona olfoatie @d e@ft ,t he truck for
| owering the blast nozzle nmounted on the front end of
t hehemanip drabpentiogaf obvhepanhy ediidindat Edeebytdmen-close is
ground and under the |oad bed in accordance with
prioy§dedcindie viginism ohdhencesher| @r ¢cdwepuear paartdof a load
wherein a nonitor displaying an i mage taken by the CCD
bedarér &hpotrheki fori hgver thgatled lbjettnegrle mounted on the
start/stog button for cleaning operation are provided
r

Erooty epfeof Fhermanipulatep tPuATdfEhe ehiteq dacated|qn the

is |l.owered, .a cleanjn ent
ground and under the iogdar?e in accordance with 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;

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 object while

measuring and determining the extent of cleaning based on
brightness or 1light intensity of the cleaned object from an image

taken by the CCD camera toperformand complete automatic cleaning.
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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20 is blasted fromthe blast nozzle nounted on the

front end of the manipul ator of the working robot

toward the target object while neasuring and FP632
determ ning the extent of cleaning based on

brightness or light intensity of the cleaned object

froman imge taken by the CCD canera to perform and
teotaR diee an eFdeict @Peéﬂi aieaned &3 aprslte@m@ned position
cleanlng a glass surface of a surface |light or

LY Qm poc iRy %giﬁlwéubﬁ’rﬁ Erzivard ¥epking C@@nﬁwgrwoamted under
driver's ai di rectional gui dance that is capable

it t&#&#at‘f%a%{? (AfcROV18I FBEIE0T YT ¢ AR B ACBIdGr @ while
e cl ed Ab,2 rede osition fro
a“‘?r%‘gae“- AV by 2R R thool q?%’ge%CDlﬁ'ﬁﬁSra %%”mcsaable of
I f nDV|n f
00 |%%lrg8t{:arre a%%r%%lt&egng Ohat T ca?l;e/fé:glp uﬁuﬁk ??r%endmg
oﬁﬂaggnoﬂégggaoﬁugkgagable of 5 instructing dr|V|ng
speed and direction of the truck depending on its
operation stage. 4. A systemfor cleaning a glass

surface of a surface light or a reflector defined in

4 clraksrsZehUfbhec1 68APNG Sa NPl Ak VUrERTDE alQue@hBECRight or
for preventing dissipation of abrasives provided in

a gefheatorntef ihed hiangladter flrcHar cpheird sdfngan extensible
opening floor part of the |oad bed of a truck so that

cammg cebf o iprevent iins diekapatioedf ghsapivdsqrebwifdet in such
cl eaning do not |eak outside, wherein the opening

a megserpapt hasgchoded she pheipbeny cef i an foperthaf flor part
15 cleanlng so that the abrasive and its volatilized

Ofg%%e dradkad ef a kirpwknsakbpidite abirpsdreiand icangiptdil ized

ed of the truck rmounted with a workin

sasopsPaage ASE o RS D g g gl Sikde Whexpin the
o %unfac% |I9ht or Qﬁ ector deflned i n any_ of

PERAnRg. % ?Laﬁ 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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instruction is given by using an inmage taken by an

approach canera provided at the position where an

i mage beneath an opening floor part can be taken, FP632
wherein the i mage can be used as start-up infornmation

for the automati c cl eaning system whi ch operates on

25 a mani pulator. 6. A systemfor cleaning a glass
OZutpREROWY intenshke 9f gin dject rief heeseredefifhed theaning
any of clains 2- 5, wherein transmttancy 19 FP632
Lo dateriiagsi § Aeesdcapion bhregpécediar Atasnind iaf ceppleted.
cleaning to determine if re-cleaning is required or
cleaning is conpleted. 7. A systemfor cleaning a

urface of a surface light or 5 a reflector

|
7 NS 108, CopapiReng 3lasd syibans O anSHEERSRCight or
] kRt it f o] . d th
& a0 ek IhER N Ul o PTG RS ' ShErEdR HERpgnE ttancy

. . j N . nage, the. .
ofi@gﬁ%nggs %E‘g‘ég'ﬁ!lggt &‘f %Bg%é 2R 1 d §eHFES whn TP LN ination
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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