1 APPARATUS FOR REMOTELY OPERATI NG CRANE APPARATUS, CRANE APPARATUS, AND
SYSTEM FOR REMOTELY OPERATI NG CRANE APPARATUS BACKGROUND OF THE | NVENTION 5
1. FIELD OF THE I NVENTI ON The present invention relates to renpte operation
of crane apparatuses used for, for exanple, unloading and |oading of cargo,
i ncl udi ng contai ners, at docks for transport of the cargo. 2. DESCRI PTI ON OF
RELATED ART 10 In yards such as dockyards, |oading and unloading is carried
out with crane apparatuses, such as |dading boats and ships or chassis with
contai ners and unl oadi ng such containers fromboats and ships or chassis.
These types of known crane apparatus include yard cranes such as Rubber

Tired Gant mpdaraies Forl REMoTAMY Cbraai fid QBN 3l pAHA DN drAigad by means

of rubber “tires. The method of driving this type of crane sw tches between

manual dipwhARSTES] ARNDOSRETEMArbNi ReMoMRL e SPERATIRE! L¥aNENAPPRRAGBSE Of a
yard crane, Ioadlng onto and unl oading froma chassis, 20 serving as a

container-transport truck, is carried out by manual dr|V|ng Loadi ng onto
and unl oading fromthe chassis is carried out by manual driving as

descri bed above because IBAJrkGROUND @ tTHE anoaNEeIN y align the chassis with
the yard crane. Furthernore, since the chassis is driven under the

supebvi sl on FOEI® per SoIE, IRFENTEOWr | ver of the yard crane should preferably

check t hat adeqyate 2 . , )
e present invention relates to remote operation of crane

apparatuses used for, for example, unloading and loading of cargo,
including containers, at docks for transport of the cargo.
2. DESCRIPTION OF RELATED ART
10 In yards such as dockyards, loading and unloading is
carried out with crane apparatuses, such as loading boats and
ships or chassis with containers and unloading such containers
from boats and ships or chassis. These types of known crane
apparatus include yard cranes such as Rubber Tired Gantry Cranes
15 (RTG), which can automatically run on a road by means of rubber
tires.

The method of driving this type of crane switches between
manual driving and automatic driving. More specifically, in the
case of a yard crane, loading onto and unloading from a chassis,

20 serving as a container-transport truck, is carried out by manual
driving. Loading onto and unloading from the chassis is carried
out by manual driving as described above because it is difficult
to correctly align the chassis with the yard crane. Furthermore,
since the chassis is driven under the supervision of a person,

25 thedriver of the vard crane should preferably check that adequate



saf ety precautions have been taken before handling containers. O her
portions of the |oading and unl oadi ng operations are basically perforned by
automatic driving. For exanple, Japanese Unexam ned Patent Application 5
Publ i cati on No. 5-246683 discloses the followi ng nethod. A plurality of
caneras is installed on a trolley installed on a yard crane, video signals
captured with these caneras are displayed on a nonitor installed in a
control tower by wirelessly transmtting the video signals to the contro
tower, and an 10 operator renotely operates the yard crane while view ng the
i mages di splayed on this nonitor. In addition, Japanese Unexam ned Patent

Appl i cat Egfet PubtéEatt Don Nha 2O Q2 33@éndbsebosesandl ecfnedogyideors al | ow ng
a single operator to operate a plurality of cranes by receiving 15 video

si gnal s bthertperpional bEytheé toadesgaafddauhdoatifgl bperswvtibabi ageanong

i mages di spl ayed on a nonitor according to the operational states of these
cranes. basfbelignptefopredt bgnanebhedidi dechivsad.i n Japanese Unexam ned

Pat ent Application Publication No. 2004-123367, 20 however, video signals
captured with Fbe eaampas, i dgpahésd GnexamhenedoPhegstohpphécecanas and
command signals for operating the cranes, which are transmtted froma

cont rol Pokéicabien Nadi orddabpy diansasesetdheFfipthewdbgemeshed.swhtching to
a crane to be operated, these video signals and the comand signals 25 for
oper ati ngluheléEdnes apBesapt thetnfhaiveduan| . traliqysiggtalled on a

yard crane, video signhals captured with these cameras are
displayed on a monitor installed in a control tower by wirelessly
transmitting the video signals to the control tower, and an

10 operator remotely operates the yard crane while viewing the
images displayed on this monitor.

In addition, Japanese Unexamined Patent Application
Publication No. 2004-123367 discloses a technology for allowing
a single operator to operate a plurality of cranes by receiving

15 wvideo signals from the plurality of cranes and automatically
switching among images displayed on a monitor according to the
operational states of these cranes.

In the remote operation method disclosed in Japanese
Unexamined Patent Application Publication No. 2004-123367,

20 however, video signals captured with the cameras installed on
the trolleys of the cranes and command signals for operating the
cranes, which are transmitted from a control tower, are
individually transmitted. Furthermore, when switching to a
crane to be operated, these video signals and the command signals

25 for operating the cranes are switched individually. 1In this case,



‘mat chi ng between a video signal and an operation signal may not be
dachi evabl e due to logic or device inconpatibility, which may cause a
so-call ed m smat chi ng probl em whereby the crane that sends the video inage
di spl ayed on the nonitor differs fromthe 5 crane being operated by the
operator. BRI EF SUW TRY OF THE | NVENTI ON The present invention has been
concei ved to overcone the above-described problem and it is an object of
the present 10 invention to provide ar8 apparatus for renotely operating a
crane apparatus, a crane apparatus, and a systemfor renotely operating a
crane apparatus capable of ensuring the prevention of m smatching between a
yard cranedhidig $RGech ¥ deQebnBigna difsl ayedpenadishnsi @hadnth @ nead d crane
to be renotely operated. 15 In order to overcone the above-descri bed
pr obl embd Rehipresart duaventlicn empl dysitbeifobhpat Nigi 50t yf iwisch Acgor di ng
to a first aspect of the present invention, a renpte-operating apparatus
for renmdalse opes@tdaigl ed phisred i dlyi n@fproskahen appar etb yisese per do¢ ntingt | oadi ng
and unloading in a 20 container yard includes a reception unit configured to
recei ve sends dée siigeal imhgei digsp bagedgrantieunboatdongdsf fees framndme t ed
fromthe plurality of crane apparatuses; and a display unit configured to
di spbay cranerdyel aseeeoated riet eivedoredeioosi gnal , wherein first
identification information of the crane apparatus 25 that has sent the
recei ved video signal is displayed in part of 4 the inmage displayed by the
di splay unit.

BRIEF SUMMARY OF THE INVENTION

The present invention has been conceived to overcome the
above-described problem, and it is an object of the present
10 invention to provide an apparatus for remotely operating a crane
apparatus, a crane apparatus, and a system for remotely operating
a crane apparatus capable of ensuring the prevention of
mismatching between a yard crane that sends a video image
displayed on a monitor and a yard crane to be remotely operated.
15 In order to overcome the above-described problem, the
present invention employs the following solutions.
According to a first aspect of the present invention, a
remote-operating apparatus for remotely operating a plurality
of crane apparatuses performing loading and unloading in a
20 container yard includes a reception unit configured to receive
a video signal showing loading and unloading states transmitted
from the plurality of crane apparatuses; and a display unit
configured to display an image based on a received video signal,
wherein first identification information of the crane apparatus

25 that has sent the received video signal is displayed in part of



‘Wth this structure, a video signal show ng a | oading and unloading state
transmitted froma crane apparatus is received by the reception unit and is
di spl ayed on the display unit as 5 an inmage. In this case, since the first
identification information of the crane apparatus that has sent the received
video signal is displayed in part of the inmage di splayed by the display
unit, the operator can easily confirmwhether the first identification

i nformati on displayed on the display séreen 10 nmatches second identification
information of the crane currently being renptely operated. As a result,

m smat chi ng between the crane apparatus that has sent the inmage di spl ayed
on the dikel &yagscdeeplaredthg thandiappavatnitto be renotely operated can
easily be elimnated. 15 The above-described renote-operating apparatus
preferably fufiberthigisides taineendt 6l@perstdnml $HiowWigshei ggagangoam%sue an
operation command to one of the crane apparatuses to be operated; a

conpari sBRLAARENE P BRIrERRIT LorpArieathe Frese prERAEREREat FofeCehYRf nati on
of the crane apparatus displayed on the display unit 20 with the second

i denti fiB%t FBR FRFSPHAPT ORI LF BRE ¢F ateSRpPRPAtOR the BESBPRY Attt a%d a

[epord unlt cont) Sued o repart aitesulle Bl Lhe, SOTPRLlsop, Sinoe thi s

dont 1 §Rbhoe LRS! IR LD Ol o 2O L1ErCLa0, RRPOLSL UseL e, ML ef Lie, gger ot on

identifig%&ggnsignal is displayed in part of the image displayed by the
display unit, the operator can easily confirm whether the first
identification information displayed on the display screen

10 matches second identification information of the crane currently
being remotely operated. As a result, mismatching between the
crane apparatus that has sent the image displayed on the display
screen and the crane apparatus to be remotely operated can easily
be eliminated.

15 The above-described remote-operating apparatus preferably
further includes a remote-operating unit configured to issue an
operation command to one of the crane apparatuses to be operated;

a comparison unit configured to compare the first identification
information of the crane apparatus displayed on the display unit

20 with the second identification information of the crane apparatus
to be operated; and a report unit configured to report a result
of the comparison.

Since this structure includes the comparison unit

configured to compare the second identification information of

25 the crane apparatus to which the operation command is issued from



‘informati on of the crane apparatus displayed on the display unit,

m smat chi ng between the crane apparatus that has sent the inmage displayed
on the display unit and the crane apparatus to be 5 renotely operated can be
detected automatically. Furthernmore, the report unit configured to report a
conparison result allows the operator to easily check whet her m smatching
has occurred. As a result, not only can the workl oad i nposed on the
operator be reduced, but al so nmismatéhing can be detected nore reliably. 10
The above-descri bed renote-operating apparatus preferably further includes
a renote-operating unit configured to i ssue an operation conmand to one of
t he crarapprctasasetar ey opertatwidsh the oifpest soteniml ficohiogured to
conpare the first identification information of the crane apparatus

di spl ayehisrnaielafi ofltdye ghinel@dnitadt seddsy lagent o1 itdgt dbse{ aaf swvidti on of
the crane apparatus to be operated; and an operation-disabling unit

conf i gurielsTia Chii g Ipled we e FBLeCHpRe AR DU HdatehBEeSOpErEhs Agags t i f
the first identification_ information does not nmatch the second

i dent i f i CEIRIAYSHIVE net§ oht Wl ay rEsl tand §1Re CorpRrdRRMa s Skacdeet hi s

structure includes the conparjson unit  configured to conpare the second
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As a result, not only can the workload imposed on the operator
be reduced, but also mismatching can be detected more reliably.

10 The above-described remote-operating apparatus preferably
further includes a remote-operating unit configured to issue an
operation command to one of the crane apparatuses to be operated;
a comparison unit configured to compare the first identification
information of the crane apparatus displayed on the display unit

15 with second identification information of the crane apparatus
to be operated; and an operation-disabling unit configured to
disable a remote operation by the remote-operating unit if the
first identification information does not match the second
identification information as a result of the comparison.

20 Since this structure includes the comparison unit
configured to compare the second identification information of
the crane apparatus to which the operation command is issued from
the remote-operating unit with the first identification
information of the crane apparatus displayed on the display unit,

25 mismatching between the crane apparatus that has sent the image



Tenotely operated can be detected automatically. Furthernore, since a
renote operation by the renote-operating unit is disabled by the
operation-disabling unit if the first identification 5 infornmation does not
match the second identification information as a result of the conparison,
a crane different fromthe one displayed on the nonitor is prevented from
bei ng operated. Furthernore, the operation-disabling unit and the report
unit may be conbined. 10 The first idéntification information of the crane
apparatus that has sent the received video signal is preferably

superinposed on the received video signal. Since the first identification

i nf or matdigrp Isfyadhercridre diapdarvatasy ddmtanthd hee mir aniee appegiaed Hodde si gnal

i s superinposed 15 on the received video signal as described above, the
first ideamatfeloaparatecocant bendeteched aummadpipzalatius caur tdgginoyrepe
acqui red and di spl ayed. The conparison unit provided in the renote-operating
appar at UsLIpreparei e apgurtésntthe theraene tereperakinonndd i podsretliesh of the
crane apparatus that has sent the received video signal by extracting the
first idohtiie QRS I Al b9 sipel i hposw bhr$heldertll Ve vi@Ro signal .
As a result, the first identification information of {he crane apparatus

t hat ShastiEeHima tiRn ¢Pag et BAAFdHapPaFeRoHiee! i SpF 291 dRfOTEAT 108
?ﬁegln'[ Ieg':hs Zag reeassl.{llty'ot7 t%cec%ro%p% itsoona, Saeccor%%eas 1efcgeroefntt rF’roenr % eentone
displayed on the monitor is prevented from being operated.
Furthermore, the operation-disabling unit and the report
unit may be combined.

10 The first identification information of the crane
apparatus that has sent the received video signal is preferably
superimposed on the received video signal.

Since the first identification information of the crane
apparatus that has sent the received video signal is superimposed

15 on the received video signal as described above, the first
identification information of the crane apparatus can easily be
acquired and displayed.

The comparison unit provided in the remote-operating
apparatus preferably acdquires the first identification

20 information of the crane apparatus that has sent the received
video signal by extracting the first identification information
superimposedon the received video signal. As aresult, the first
identification information of the crane apparatus that has sent
the video signal displayed on the display unit can be acquired

25 easily.



'vi deo transm ssion apparatus disposed in a crane apparatus renotely
oper at ed based on an operation command froma renotely provided
renot e- operati ng apparatus includes an i mage-acquiring 5 unit configured to
acquire an inmage of a |l oading and unl oading operation; a signal processing
unit configured to process and output a video signal acquired by the

i mage-acquiring unit; and a transm ssion unit configured to transmt the

vi deo signal output fromthe signal pfocessing unit to the renpte-operating
10 apparatus. Wth this structure, an inmage of a |oadi ng and unl oadi ng
operation is acquired by the inmage-acquiring unit; the video signal is
processed and dacpudiby thea sieprnd purssdsiolg thei presand Lh¥eproesssed vi deo
signal is transmitted to the 15 renote-operating apparatus by the

t ransm s¥iL@ROUArENSAd §SEeBubRPParafidsogésrPeLdatnt Re Crémst EPPBEB&LiSng
apparatus can be quickly informed of the state of the |oading and unl oadi ng
oper at i oHSMAERSY IPPGL 2BLA RHFIH s pBcOPOF 2t hel iy iffpahei ATOBALY
automati c-drive control apparatus disposed jn a crane apparatus 20 renotely
oper at edPBRY&HCHT AP BHeP Rt T DN D ARRAT AMSM B+ et &yl RedeT deguiring

renot e-operati ng_apparatus includes a reception unit ., configured to receive
ho per QT brCoBRCRGeR b 2FEe LTt cass s Ao Lapirg: aec et trive

control unit@&onfigure contro .driving_bas recei ved oggration
[

Command. CBETOVER"Y HFs SLEPR P B-eCRA BpbPari A CORRRY FPORToRES <
renot e- ogerating APRAY AU 15 aLGET UG A S s8R MU wRIY; and
a transmission unit configured to transmit the video signal
output from the signal processing unit to the remote-operating
10 apparatus.

With this structure, an image of a loading and unloading
operation is acquired by the image-acquiring unit; the video
signal is processed and output by the signal processing unit;
and the processed video signal is transmitted to the

15 remote-operating apparatus by the transmissionunit. Asaresult,
the operator at the remote-operating apparatus can be quickly
informed of the state of the loading and unloading operation.

According to a third aspect of the present invention, an
automatic-drive control apparatus disposed in a crane apparatus

20 remotely operated based on an operation command from a remotely
provided remote-operating apparatus includes a reception unit
configured to receive the operation command from the
remote-operating apparatus; and a drive control unit configured
to control driving based on the received operation command.

25 With this structure, the operation command from the



driving based on this received operation command is performed by the drive
control unit. As a result, appropriate |oading and unloading can be

reali zed based on an appropriate operation 5 conmand fromthe
renot e- operati ng apparatus. According to a fourth aspect of the present
invention, a crane apparatus renotely operated based on an operation
command froma renotely provided renote-operating apparatus includes a

vi deo transnission apparatus and an awt omatic-drive control 10 appar at us.
The video transm ssion apparatus includes an imnage-acquiring unit
configured to acquire an imge of a |oading and unloading operation; a

si gnal prenesstorermiinge epbiagarted 1o rauredceskbanthe regeptd on dedt sirghal
acquired by the imge-acquiring unit; and a transm ssion unit configured to
transm tdrieing desed oritgniad aapied rapanaia i greaimgndces sarfamadto t he
renot e-operating apparatus. The automatic-drive control apparatus includes
a recepthvrirhenfrivengopfurel ud tecdpve nasall opaprrreriespmapddirgmnthe
renot e- operating apparatus; and a drive control unit configured to control
drivi ng Wkl b t¢en 29 Ferklted Bpeedt PP ofPRAAPI VRER PREE2E8iPACture, an
i mge of a |oading and unl oading operation is acquired by the

i mage- aceHling {ébW;tQ%er%W?EﬁFOE? PetRY SRR BEREYRd and output by the
signal processjng unit: _and _the processed vigdeo signal is transmtted to
The' 55 oot o e i th g AR P SPRE Tt PAnciE ST SRty 11V s £, 9
the Operglggrrle %Epptar}:eatruesrr?“te%_o%%ﬁg/agf)anggg%gsteué o%agnbgpeqyé’g{%l)f command

from a remotely provided remote-operating apparatus includes a
video transmission apparatus and an automatic-drive control
10 apparatus. The video transmission apparatus includes an
image-acquiring unit configured to acquire an image of a loading
and unloading operation; a signal processing unit configured to
process and output a video signal acquired by the image—-acquiring
unit; and a transmission unit configured to transmit the video
15 signal output from the signal processing unit to the
remote-operating apparatus. The automatic-drive control
apparatus includes a reception unit configured to receive the
operation command from the remote-operating apparatus; and a
drive control unit configured to control driving based on the
20 received operation command.

With this structure, an image of a loading and unloading
operation is acquired by the image-acquiring unit; the video
signal is processed and output by the signal processing unit;
and the processed video signal is transmitted to the

25 remote-operating apparatus by the transmissionunit. Asaresult,



informed of the state of the |oading and unl oading operation. On the other
hand, the operation command fromthe renote-operating apparatus is received
by the reception unit and 5 driving based on this received operation
command is performed by the drive control unit. As a result, the operator
at the renote-operating apparatus can be quickly infornmed of the state of
the | oadi ng and unl oadi ng operation, and appropriate |oadi ng and unl oadi ng
can be realized 10 based on an appropti ate operation conmand fromthe
renot e- operati ng apparatus. According to a fifth aspect of the present
invention, a systemfor renotely operating a crane apparatus includes a
pl ur al i t yhefopeanto appar &t e sesngesf apen aigl 1o catbpayr angs wdak muilkskin a
contai ner yard and a renote-operating apparatus for renotely operating the
pl ural i tintdrmednet apparstaseset Bdeh bfadiieg gsidirailiaadigfy qarae bigpas at uses
i ncludes an image-acquiring unit configured to acquire an inmage of a
| oadi ng @ndthel olehghabper B¢ oPPeBatigharopretesErely thet configured to
process and 20 output a video signal acquired by the inmage-acquiring unit;
and a tFeRQRPIIPORELINY aPhFhedied iR ARty e 1@ iorgHaLt i put
fromthe signal processing unit to the renote-operating. apparatus; and a
recept i oRT HkiRY c‘%%?‘?%u?%dtgrt‘bs reREF VECA PP 0T FPEMRRANGS R @ HRed

i and,a 25 drive control unit configured to

renot e- oper ati ng appar at us;
perform Yig?%ggﬁhggdc%%tfﬂ% 48t ecei ved operation command. The
remot e- oper at Iilé:] aalpé)SalE t,u%hfeoorperator at the remote-operating apparatus
can be quickly informed of the state of the loading and unloading
operation, and appropriate loading and unloading can be realized
10 based on an appropriate operation command from the
remote-operating apparatus.
According to a fifth aspect of the present invention, a
system for remotely operating a crane apparatus includes a
plurality of crane apparatuses performing loading and unloading
15 1inacontainer yard and a remote-operating apparatus for remotely
operating the plurality of crane apparatuses. Each of the
plurality of crane apparatuses includes an image-acquiring unit
configured to acquire an image of a loading and unloading
operation; a signal processing unit configured to process and
20 output a video signal acquired by the image-acquiring unit; and
a transmission unit configured to transmit the video signal
output from the signal processing unit to the remote-operating
apparatus; and a reception unit configured to receive an

operation command from the remote-operating apparatus; and a

25 drive control unit configured to perform driving based on the



renotely operating the plurality of crane apparatuses includes a reception
unit configured to receive a video signal transmtted fromthe plurality of
crane apparatuses; a display unit 5 configured to display an inage based on
a received video signal; a renote-operating unit configured to input an
operation conmmand to one of the crane apparatuses to be operated; and a
transm ssion unit configured to transmt the operation command to the crane
apparatus to be operated. ldentificatildh information of the 10 crane
apparatus that has sent the received video signal is displayed in part of
the i mage di splayed by the display unit. Wth this structure, an inmage of a
| oadi ng aedetnkdaciega Dpen atommands. athei rexb tey- deer a trage agequiarttiusgfani t
provided in the crane apparatus, this video signal is processed by the
signal tBmptedysspagathng, thad e brioeedfsed aniedepprsirghiakbessinecandastted to
the renote-operating apparatus by the transm ssion unit. This video signal
i's recei RSP hen padsptohl ginted ¢ ¥eeelvemy edepariginiadgt appanattisdand i s
then di splayed as an image by the display unit. In this case, the

i denti fi éaPMofhienPdrFadiidy 26 6 alike apPane tasesratuslispdeyhadident the
received video signal _is displayed in part of the inage displayed by the

di splay GRPEIIUTREr BP cHeSPkhe apperag8roags CRpaitr it Bt ¥idee EsaRahd on the
renot e-operating unit while confirm ng whether the identification

i nf or mat iaoﬁeIEI‘PE%T%E’/%Ha%W‘E &1k EﬁpéﬂzggE?@eﬁP 158 UpR T REE TR ONdeRT IR eat i on

| i or mat on of the crane currently 11 belng rematel v onerated i this

unit configured to transmit the operation command to the crane
apparatus to be operated. Identification information of the
10 crane apparatus that has sent the received video signal is
displayed in part of the image displayed by the display unit.
With this structure, an image of a loading and unloading
operation is acquired by the image-acquiring unit provided in
the crane apparatus, this video signal is processed by the signal
15 processing unit, and the processed video signal is transmitted
to the remote-operating apparatus by the transmissionunit. This
video signal is received by the reception unit of the
remote-operating apparatus and is then displayed as an image by
the display unit. 1In this case, the identification information
20 of the crane apparatus that has sent the received video signal
is displayed in part of the image displayed by the display unit.
Therefore, the operator can input an operation command on the
remote-operating unit while confirming whether the
identification information displayed on the display screen

25 matches the identification information of the crane currently



input fromthe renote-operating unit is transmtted to the crane apparatus
to be operated by the transmi ssion unit. This operation conmmand is received
by the reception unit of the crane 5 apparatus, and drive control based on
this operation command is perfornmed by the drive control unit. Since the
identification information of the crane apparatus that has sent the video
signal is displayed on the display screen as descri bed above, m smatchi ng
with the crane apparatus to be renotelll operated can 10 be easily

el imnated. According to the present invention, msnmatching between the
crane apparatus that has sent the video i mage displayed on the nonitor and
t he craneeapparatotelp dreraimt el ynopki atrethrean, the ebemefavedcerhandl y. 15
BRI EF DESCRI PTI ON OF THE SEVERAL VIEWS OF THE DRAWNGS Fig. 1 is a

schemat i ¢ nguagf vom ddysi ceipgetheesatiing wohtépt toanganyatrddctanidie crane
renot e-operati ng systemaccording to one enbodi nent of the present

i nvent i opPP2gatilg. t2 be grechérst by dhggltamngdjisctiong UnHid enghﬁé concept of
a yard-crane renote-operating systemaccording to one enbodinment of the
present PREEALILGR. Crp@angd jss r&C&éN@ﬁe]ey.w FieERPSAoa Yail of &he g€eBfding to
one enbodi nent of the present invention. Fig. 4Ais a front el evationa

vi ew df éppélr&télﬁan@ngc%’b%? P %o éﬁéde%oﬁ?%%rﬂpqrr?ttlh’él FrEgand 1S

Inventlor;])erformed by the drive control unit. Since the identification

information of the crane apparatus that has sent the video signal
is displayed on the display screen as described above,
mismatching with the crane apparatus to be remotely operated can
10 Dbe easily eliminated.
According to the present invention, mismatching between
the crane apparatus that has sent the video image displayed on
the monitor and the crane apparatus to be remotely operated can

be eliminated reliably.

15
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
Fig. 1 is a schematic diagram depicting the entire concept
of a yard-crane remote-operating system according to one
embodiment of the present invention.
20 Fig. 2 is a schematic diagram depicting the entire concept

of a yard-crane remote-operating system according to one
embodiment of the present invention.

Fig. 3 is a perspective view of a yard crane according to
one embodiment of the present invention.

25 Fig. 4A is a front elevational view of a yard crane according



Fig. 4B is a plan view of a yard crane according to one enbodinent in the
present invention. Fig. 5 is a diagramdepicting one exenplary arrangenent

5 of a control console and television nonitors of a renote-operating
apparatus according to one enbodi nent of the present invention. Fig. 6 is a
front el evational view of one exenplary arrangenent of television nonitors.
10 Fig. 7 is a diagram depicting one exanple of inmages displayed on the

di splay screen of a television nonitori2 Fig. 8 is a di agram depi cting one
exanpl e of an image di spl ayed on the display screen of a television nonitor.
15 DETAI LED DESCRI PTI ON OF THE | NVENTI ON One enbodi nent according to the
present itavenei enbadimenswinhé&hgepeeisead wnventdosr-ence to the drawings. In
this enbodi nent, a crane apparatus will be described by way of exanple of a
yard crane. ZGlglgéB isapdp gaﬁrélgwh@ﬁaﬁlﬁaﬁﬁaéréﬁ@ @@ﬁ@é@ﬂﬁ@ ERecRAtire
concept of a yard-crane_renote-operating systemaccording to one enbodinent
of the perBbeRtmMeRvedty 6he RERSERINGNVENEL§R -1, a vyard-crane

renot e-operating system1 includes a pluralit yard cranes 10 and a
plurality of y&td-cramé Peﬁﬁ?@réﬁegﬁPFﬁélﬁg aéﬁa?é?ﬂgéérYh@FéFﬁﬁPP@Pt

referred to as the "renote-operati 13 apparatu es" 0. The plurality of
yar d raﬁésalﬁogFéo&rFQHGQ&e n% o (! R mon1 oFa

remote~operating apparatus according to one embodiment of the
present invention.
Fig. 6 is a front elevational view of one exemplary
arrangement of television monitors.
10 Fig. 7 is a diagram depicting one example of images
displayed on the display screen of a television monitor.
Fig. 8 is a diagram depicting one example of an image

displayed on the display screen of a television monitor.

15 DETAILED DESCRIPTION OF THE INVENTION

One embodiment according to the present invention will now
be described with reference to the drawings. In this embodiment,
a crane apparatus will be described by way of example of a yard
crane.

20 Figs. 1 and 2 are schematic diagrams depicting the entire
concept of a yard-crane remote-operating system according to one
embodiment of the present invention. Referring to Fig. 1, a
vard-crane remote-operating system 1l includes a pluralityof yard
cranes 10 and a plurality of yard-crane remote-operating

25 apparatuses (hereinafter, referred to as the "remote-operating



of lanes provided in a yard so that they run in the sane directions, and
each of these yard cranes 10 is provided with a unique 5 identification
nunber. Referring to Fig. 2, each yard crane 10 is provided with a video
transm ssi on apparatus 20 and an automatic-drive control apparatus 30. The
video transm ssion apparatus 20 includes a plurality of caneras

(i mage-acquiring wunits) 21 to 24; a video-transm ssion sw tching apparatus
25 for 10 switching between video signals acquired by the plurality of
caneras 21 to 24 according to an output screen selection signal sent from
one of the renote-operating apparatuses 40 (described later) ; a signal
processi agprseatuses('si g@al processing unit) 26 for applying predeterm ned
signal processing to a predeterm ned 15 video signal selected by the

vi deo-transn s§herpbwiathingf appdretare 259 am agrengesnds si phusatityn
(transmssion unit) 27 for transmtting to the renote-operating apparatus
40 the videlrnas ghavigedciassausyse hdadi grey rppodesberfipaedireat2ensThe
automatic-drive control apparatus (drive control apparatus) 30 20 receives
an oper aginén ce@ghmerd thegss Metrte § TRIGH tlRe 15r ProVddsgeditiing appai us 40.
The automatic-drive control apparatus, 30 includes a transm ssion and
recep?i oAdsa¢iifdgatir8cBpIPeA - urkeieBaingta Fafsnft t3ac) Yodid €xamsl &9 t he
identification nunber thereof to the renote-operating apparatus 25 40 and a

drive contr BEOYeCRCoM (s Py & 1E6R FERNGHLSP 182 PEPaFA o oh@™ he dri vi ng
of e yard crane 19.basedon Lhe operall on, CoPfEndsheseLysd.RY-Lhs;
apparatus 20 includes a plurality of cameras (image-acquiring
units) 21 to 24; a video-transmission switching apparatus 25 for
10 switching between video signals acquired by the plurality of
cameras 21 to 24 according to an output screen selection signal
sent from one of the remote-operating apparatuses 40 (described
later); a signal processing section (signal processing unit) 26
for applying predetermined signal processing to a predetermined
15 wvideo signal selected by the video-transmission switching
apparatus 25; and a transmission section (transmission unit) 27
for transmitting to the remote-operating apparatus 40 the video
signal processed by the signal processing section 26. The
automatic-drive control apparatus (drive control apparatus) 30
20 receives an operation command transmitted from the
remote-operating apparatus 40. The automatic-drive control
apparatus 30 includes a transmission and reception section
(reception unit) 31 for transmitting, for example, the

identification number thereof to the remote-operating apparatus

25 40 and a drive control section (drive control unit) 32 for



‘The 5signal processing section 26 includes a plurality of four-screen

conbi ners 261 configured to conbine and output video 5 signals output from
t he vi deo-transm ssion switching apparatus 25; a plurality of nodulators 262
for nmodul ating and outputting video signals fromthe four-screen conbiners
261; and a mxer 263 for mxing the signals fromthe nodul ators 262 and
converting the signals into a format appropriate for transm ssion. The 10
four-screen conbiners 261 in this S|gﬂél processi ng section 26 have a
superinposing function for superinposing the identification information of
the yard crane onto the video signals fromthe video-transm ssion sw tching
appar at usopsroliiing the driunegicdnthedyenwdacxaned Odiafral ondhdi epeayedont he 15

i dentification nunber of the yard crane is displayed in part of the display
i mage. RepPeRehAgreeergd Ry WwH rparspigsdien 20d neFgREsca pRAFAPPLFL. of |egs
12 supported on the ground of the yard via a plurality of _travel wheels 11
and beans 13 bFP8geHIBet REICEHEIN@FEeatian 200 inglmdganer plerpléEdres with
the legs 12 and the beans 13. The vyard crane 10 further includes a trolley
14 prOV|é@éroﬁcfﬁénbéﬁﬁ%ln%%s@é1a§0?31%%rﬁﬁdébF@mPhn?H@“&PP&PU&rYéé??ons of
the beans 13 _and a os&rblg§§115 suspended .frgm the. %rolle 14. In this
yard raﬁégTélSt%t%B HedeCarerRsmision 58i5ghipd PRRRLRFRE at,

for exambe: Uty QU g6ty ons 15 Fl Sl L0 Py S ley garera 21

Contalne(rideo signals from the four-screen combiners 261; and a mixer
263 for mixing the signals from the modulators 262 and converting
the signals into a format appropriate for transmission. The

10 four-screen combiners 261 in this signal processing section 26
have a superimposing function for superimposing the
identification information of the yard crane onto the video
signals from the video-transmission switching apparatus 25.
With this function, when a video signal is displayed, the

15 identification number of the yard crane is displayed in part of
the display image.

Referring to Fig. 3, each yard crane 10 includes a plurality
of legs 12 supported on the ground of the yard via a plurality
of travel wheels 11 and beams 13 bridged between the legs 12 to

20 form gantry structures with the legs 12 and the beams 13. The
yvard crane 10 further includes a trolley 14 provided on the beams
13 so as to be movable in the axial directions of the beams 13
and a load block 15 suspended from the trolley 14.

In this yard crane 10, the above-described cameras 21 to

25 24 are installed at, for example, the following locations.



90 or 91 located therebelow. This canmera 21 is arranged so that the nunber
witten on top of the container 90 or 91 can be visually 5 confirned before
the container 90 or 91 is handled. Furthernore, this camera 21 has a sw vel
mechani sm and a zoom nmechanismso that the conditions in the |ane of the
crane can be confirmed in the event of an abnormality. Two caneras 22 are
provided on the | oad block 15 so as to 10 capture the i mages of corners 90b
of the container 90 |ocated therebel &% These cameras 22 are arranged so
that the stacked state of the stored container 90 can be confirnmed when the
| oad block 15 is |lowered. Furthernore, the caneras 22 are so arranged that
the rel ative pRafernimbetae®igt Acorai caredd 2htis pusvidéed befiotleet he
container 90 |lands and the transverse direction of the container 90 can be
confi r nedrahkey the scoasatfefaDOure an inggehaifditbg. hend of a lmwntegaiar s
provided with two caneras 23 to capture an inmage of the entire body of a
chassi s 80 athdl hpprbadHdwerahrlo0- sildis 6ynehe 3} d& exnepegrd Thddeteaner as
23 are arranged so that the €03|t|on of the entire container 91 can be

conf i r mebR@RUIMPeT ‘&%%t‘b%‘?-@Pe ?H%@fc%?éﬁoﬁ@ra@ﬁri %Orﬂragéd:athé Hifdlehagsi s 80
when _the c taln 91 is to be Ioade he chas I s.80. Referrl to Fig.
4B, #burc%%. ed E fore PrevicdddidsTa 5%%d Lher®He 1 r avel

directio ard cr 0 These ras 24 rOV|de to, ensure
af oty | TPERCITRShr Al P DaEhes I&%%msa}n & AT VISR R ¢ 1 avel
route thﬂa£h€he conditions in the lane of the crane can be confirmed
in the event of an abnormality.
Two cameras 22 are provided on the load block 15 so as to
10 capture the images of corners 90b of the container 90 located
therebelow. These cameras 22 are arranged so that the stacked
state of the stored container 90 can be confirmed when the load
block 15 is lowered. Furthermore, the cameras 22 are so arranged
that the relative position between the container 90 until just
15 Dbefore the container 90 lands and the transverse direction of
the container 90 can be confirmed when the container 90 is to
be handled.
One of the legs 12 is provided with two cameras 23 to capture
an image of the entire body of a chassis 80 that approaches and
20 stops by the side thereof. These cameras 23 are arranged so that
the position of the entire container 91 can be confirmed until
just before the container 91 is placed onto the chassis 80 when
the container 91 is to be loaded on the chassis 80.

Referring to Fig. 4B, four cameras 24 are provided so as

25 to capture images in the travel direction of yard crane 10. These



yard-crane 10 is to travel. Referring back to Fig. 2, each renote-operating
apparatus 5 40 includes a reception section (reception unit) 41; a

vi deo-reception switching apparatus 42; television nonitors (display units)
43; a control console (renpote-operating unit) 44; a data processing

term nal device 45; and a transm ssion and reception section 46. The
reception section 41 includes a 10 | eakage coaxial cable 61 installed, for
exanple, in the crane yard. The videa-a eception swi tching apparatus 42 is
connected to the reception section 41 so that video inmages captured by the
canmeras 21 to 24 can be received and is al so connected to the nonitors 43
so that theetrgeepvedryi geovidadesocansheecdisgfeayedn thellFe rivalreViasidon

nonitors 43 and the control console 44 are arranged, for exanple, as shown
in Fig. backhardodiretttionsplmsgektiisvqlrpyiodedhai tiavel ersitel whavi tige a
function for operating the yard crane 10, as well as the trolley 14 and the
| oad bl ogkrdlbrpnevil@edsi not heayald crane 10. These | evers 51 are arranged
20 in front of a driver seat 52 so that the operator can operate themwhile
sitting in theRdfeveingeadckzo Fhg.dnidaats réBoitrebpeeasiingnappebatud3a t o
43f arranged so that the operator can easily see the screens thereof from
the %Ton#Polincdndelsea4qdecthé ipbnisects on3d ragersdbndivagitay Misdéo i mages 25 of
t he operated portions of the égrd crane 10 as captured by the 17 caneras 21
to 24, fyidegarpiceptaonsgointCnNAng §PPeraktyst Her mbed eV isHONBPNido 43¢
di spl ays, for exanple, a sinulated diagram of , _
(display units) 43; a control Console (remote-operating unit)
44; a data processing terminal device 45; and a transmission and
reception section 46. The reception section 41 includes a
10 leakage coaxial cable 61 installed, for example, in the crane
yvard. The video-reception switching apparatus 42 is connected
to the reception section 41 so that video images captured by the
cameras 21 to 24 can be received and is also connected to the
monitors 43 so that the received video images can be displayed.
15 The television monitors 43 and the control console 44 are
arranged, for example, as shown in Fig. 5. The control console
44 is provided with levers 51 having a function for operating
the yard crane 10, as well as the trolley 14 and the load block
15 provided in the yard crane 10. These levers 51 are arranged
20 in front of a driver seat 52 so that the operator can operate
them while sitting in the driver seat 52.
The monitors 43 include six monitors 43a to 43f arranged
so that the operator can easily see the screens thereof from the

control console 44. Themonitors 43a and 43bdisplay video images

25 of the operated portions of the yard crane 10 as captured by the



‘'the yard crane 10 or noving inmages of the real-tinme operation of the yard
crane 10. 5 The nonitor 43d displays, for exanple, a sinulated diagram of
the yard where the yard crane 10 is di sposed or noving i nages show ng the
real -time novenent of the yard crane 10. The nonitor 43e displays, for
exanple, instruction data for controlling the subsequent operation of the
yard crane 10. The nonitor 43f 10 displays, for exanple, a program
controlling the operation of the yard’crane 10. In addition, the nonitor
43c is provided with a report section 100 for inform ng the operator of a
conparison result obtained by a conparison section 74 included in the data
processi agnerasi Maltodadi ceonexagusler i bedshawerin Fig.The dinztipeoeessi ng
term nal device 45 is connected to the television nonitors 43, the control
consol e Bde medithe 48¢aRspPsayon HpY exaepie ond setiubated. dIher aat @f
processing termnal device 45 includes a video-capture board 71 which
recei vesthevvded sranal 10 rom PABLRYHni PSS 435 Hhel 13dl ahnarrperabieeal
character recognition (OCR) unit 72 which reads out identification
i nf or mat P&ntheokrBaIVFHRBE| kBge acquired by the video-capture board 71. The
data processing termnal dgvi e 45 also includes a w,rel ess-communication
dataﬁ%rocessin S A} IGPT ¢ YA 2 PEsC¥ AP Berft PLPEAREEA FHFDT Rt on of
t he yard 55 cragﬁﬁfo renn%ely oper at ed ? t he, control console 44. The data
18 pt oce8Si HiF il HEF Bebhtel #E it ived Ui Fo UG 197 SXoRBRI T SoHt2 €85t  on
(compari spn, Rkt o 590  SAIRATI A 18 o AE0YLLICEELR 10, The momitor

43e displays, for example, instruction data for controlling the

subsequent operation of the yard crane 10. The monitor 43f

10 displays, for example, a program controlling the operation of
the yard crane 10. In addition, the monitor 43c is provided with
a report section 100 for informing the operator of a comparison
result obtained by a comparison section 74 included in the data
processing terminal device 45 (described later).

15 The data processing terminal device 45 is connected to the
television monitors 43, the control console 44, and the
transmission and reception section 46. The data processing
terminal device 45 includes a video-capture board 71 which
receives a video signal from the monitors 43a and 43b and an

20 optical character recognition (OCR) unit 72 which reads out
identification information from a video image acquired by the
video-capture board 71. The data processing terminal device 45
also includes a wireless-communication data processing section

73 which acquires the identification information of the yard

25 crane 10 remotely operated by the control console 44. The data



‘nunber read out by the OCR unit 72 with the identification nunber acquired
by the wi rel ess-comuni cati on data processing section 5 73 to determ ne
whet her both the identification nunbers match. The report section (report
unit) 100 (as shown in Fig. 5 and Fig. 6) for informng the operator of the
conmparison result and an operation-disabling section (operation-disabling
unit, not shown in the figure) which disables the operation of the control
10 consol e 44 are connected to the coAfari son section 74. The

vi deo-reception switching apparatus 42 and the control console 44 are
connected via a high-1level personal conputer (PC) 80. The high-level PC 80
manages phecéasthd ngeohimk]l Jevicerdneirtitey nindlaides dhe msmnastissathe dat a
processing term nal device 15 45 to connect to the yard crane 10 to be
renot el yselet vem, (eerPablsputentt Vi teotenicataind g identhification

vi deo-reception sw tching apparatus 42 based on the content of this

i nst ruct@pder Aeagl PEEIRY the YERew isi dRar1gr thgelganbl £ GAB1IQD HWIRT
operated s selected by the vi deo- recepti on switching apparatus 42, and 20
an i mge2fadEHCS Y Hihe Vllééée§§gﬁ8mmlu§16§ttﬁ9f1 fate Her $@P v a¥ GHEC I t or s

43. | n t he above-described syste ruct ure, the transm ssion and reception
section 31 t?%éj(eé?qrélhlr}% ?’5}% HOE aﬁ@elbd‘aa%ﬁlfh‘éatf?%n%‘ﬂﬁ‘l%%?%ﬁ“aatrﬁp

|2C2PL1 OPySECLi, 45 RIou! ol 0 LUe 26 RATPLE -oBereling, apRalayus 20 are
{E;gggh 3 r?' 8550 £ SAMTHY! CRLT Qe r ML B! §55 88 &, GOHNL CALL Oy DY, fhe pise of
operation-disabling section (operation-disabling unit, not
shown in the figure) which disables the operation of the control
10 console 44 are connected to the comparison section 74.
The video~-reception switching apparatus 42 and the control
console 44 are connected via a high-level personal computer (PC)
80. The high-level PC 80 manages the handling of all yard cranes
10 in the yard, instructs the data processing terminal device
15 45 to connect to the yard crane 10 to be remotely driven, and
outputs a video-switching signal to the video-reception
switching apparatus 42 based on the content of this instruction.
As a result, a video signal of the yard crane 10 to be operated
is selected by the video-reception switching apparatus 42, and
20 an image based on this video signal is output to the television
monitors 43.
In the above-described system structure, the transmission
and reception section 31 installed in the yard crane 10 and the

transmission and reception section 46 provided in the

25 remote-operating apparatus 40 are wireless modems which realize



.nodens enabl es transm ssion and reception of an operation command to and
froma yard crane 10. In addition, the transm ssion 5 section 27 of the

vi deo transm ssion apparatus 20 provided in the yard crane 10 enabl es
transm ssion and reception of video and audio data to and fromthe
renot e- operati ng apparatus 40 by the use of radi o waves | eaking fromthe

| eakage coaxial cable 61 routed in the container yard. As described above,
in the 10 yard-crane renote-operatinglsystem according to this enbodi nent,
the transm ssion path of video signals differs fromthe transm ssion and
reception path of operation commands to the yard crane 10. The operation of

the yar dc-€4radiei 10 enreperaddidi Y St eth dbcd Ml dr ther abgy er descésded
structure will now be described. Wen one of the yard cranes 10 is to be

r enot el ycapRirai &tk Hn I heriremelse- apenatomguappat st W@heotiky &f phedet er m ned
video signal is selected by the video-transm ssion swi tching apparatus 25
from amngdemslenabil gsal rsarasntfis 3 voh hyidirher qganierras £ 2h dpe 24t 20nicwsdradrided i n
the yard crane 10 and is then supplied to the signal processing apparatus
26. The t=0 gorad frarces syanyd apparat US. 26n suobrtinpos ahd herardenitsSfiiagat i on
nunber of that yard crane 10 on the supplied video signal and outputs it to
t he Bransedtisdmmn7 settlifon Yided Her an sieics siqnalpdend s t4He nmenitddd dat i on
nunber 25 of this yard crane 10 superinposed thereon is transnmtted to the
20 renotehopeaed i erprg pat @b UEs Vi zandiel syiams st mreddidrore R widerhi s

video signal is received by the | eakage coaxial cable
and audio data to and from the remote-operating apparatus 40 by

the use of radio waves leaking from the leakage coaxial cable
61 routed in the container yard. As described above, in the
10 vyard-crane remote-operating systemaccording to this embodiment,
the transmission path of video signals differs from the
transmission and reception path of operation commands to the yard
crane 10.
The operation of the yard-crane remote-operating system
15 1 with the above-described structure will now be described.
When one of the yard cranes 10 is to be remotely operated
by the remote-operating apparatus 40, only a predetermined video
signal is selected by the video-transmission switching apparatus
25 from among video signals acquired by the cameras 21 to 24
20 installed in the yard crane 10 and is then supplied to the signal
processing apparatus 26. The signal processing apparatus 26
superimposes the identification number of that yard crane 10 on
the supplied video signal and outputs it to the transmission
section 27. The video signal having the identification number

25 of this yard crane 10 superimposed thereon is transmitted to the



61 routed in the container yard and is then supplied to a photoconversion
anplifier 62. The electrical signal is 5 converted into an optical signal in
t he photoconversion anplifier 62 and is then supplied to the

vi deo-reception switching apparatus 42 via an optical cable and a plurality
of O/E converters 63. In the video-reception swtching apparatus 42, a
predeterm ned video signal is selected based on a video-signal 10 swtching
signal fromthe high-level PC 80 and pg then supplied to the television
monitors 43 via a signal splitter. The television nonitors 43 display the
supplied video signal thereon as images. At this tine, since the

identifigcahde8-oy8B8FiRE ddaryaid £ ang hel BradBREkEPOACSL ORI e Vi deo
signal, the 15 identification nunber of the yard crane 10 is indicated in

part of the imepes idcePkayfd]1 0l e ditle@Vb§i e MRRIKLRSc4dxias sdwvn in
Fig. 7 and Fig. 8 Wile confirmng the inmages displayed on these television

moni t or se#3rotihed oper eher cseph elet Nyhranindf isheneankuppleeasebea 20 44
i nputs an operation conmand by operating, for exanple, a |l ever 51 provided

on the cohnbtotonvasdlenddmpIhfScoperat iTie colgmntlicdls sigypietkto the
Wi r el ess-conmmuni cati on data processing section 73 in the data processing
t er monal coevereedinthhen dattd cair otgssl ng ther phonabcdevieeesidh agoui fbasrt he
identification 25 information of the yard crane 10 to which this operation
comand 24 asdtianthent edpabhidedutputket idepdeatebitani ewitohdngation to
t he conparison section 74.
apparatus 42 via anoptical cable andaplurality of O/E converters
63. In the video-reception switching apparatus 42, a
predetermined video signal is selected based on a video-signal
10 switching signal from the high-level PC 80 and is then supplied
to the television monitors 43 via a signal splitter. The
television monitors 43 display the supplied video signal thereon
as images. At this time, since the identification number of the
yard crane 10 is superimposed on the video signal, the
15 identification number of the yard crane 10 is indicated in part
of the images displayed on the television monitors 43, as shown
in Fig. 7 and Fig. 8.
While confirming the images displayed on these television
monitors 43, the operator seated in front of the control console
20 44 inputs an operation command by operating, for example, a lever
51 provided on the control console 44. This operation command
is supplied to the wireless-communication data processing
section 73 in the data processing terminal device 45. The data

processing terminal device 45 acquires the identification

25 information of the yard crane 10 to which this cperation command



'‘On the other hand, the video signal currently displayed on the television
nonitors 43 is supplied to the video-capture 5 board 71 in the data
processing term nal device 45. The identification information of the yard
crane 10 superinposed on this video signal is extracted by the
vi deo-capture board 71 and the OCR unit 72 and is then supplied to the
conparison section 74. In the conparison section 74, the identification
information 10 of the yard crane 10 i Bput fromthe wi rel ess-conmuni cation
data processing section 73 is conpared with the identification information
of the yard crane 10 input fromthe OCR unit 72. It is then determ ned
whet her bottraheni deed i 4n¢ atutornrainters vkt £1 caidi erhel ey aran et iton resul t
is output to the report section 100 15 (refer to Fig. 5) and the
oper at i obheli s pgseecseohi¢mol4shown in the figure). If both the
identification nunbers match, the operator is inforned, by the report
section 100, tPatthecidper tandh ihadrige siEhiahearnvrent bn dpmlayesh
command i nput on the control console 20 44 is sent to a communication server
and the PP arritssioh Rl MoeddEison 3sé&t FBRAP4Eed B ttHe video-capture
W rel ess-comuni cati on datgéegrocessing section_ 73 and is_then transmtted
c

fronﬁihebo%F%n%%ikgiE%eaﬂﬂ EptFoRS F?Bﬂlﬁ%ltgeYﬁ%eyé?d ctifhe 10. As a
esult I HEEPPLALSS, oM selyed by, he Ay apemlsslon 2.0
[0 the Ve erans 105801 L5 L1SRAMRPLLPHLL LB I3 SIS soHHA 00 52
the OCR unit 72 and is then supplied to the comparison section
74. Inthe comparison section 74, the identification information
10 of the yard crane 10 input from the wireless-communication data
processing section 73 is compared with the identification
information of the yard crane 10 input from the OCR unit 72. It
is then determined whether both the identification numbers match,
and the determination result is output to the report section 100
15 (refer to Fig. 5) and the operation-disabling section (not shown
in the figure).

If both the identification numbers match, the operator is
informed, by the report section 100, that the operation is normal.
Furthermore, an operation command input on the control console

20 44 is sent to a communication server and the transmission and
reception section 46 via the wireless-communication data
processing section 73 and is then transmitted from the
transmission and reception section 46 to the yard crane 10. As

a result, the operation command is received by the transmission

25 and reception section 31 of the automatic-drive control apparatus



‘operati on command. Subsequently, transm ssion and reception of the video
signal and the operation command are carried out between 5 the yard crane 10
and the renote-operating apparatus 40 to achieve renote operation of the
yard crane 10. Wiile this renbte operation is in progress, conparison of
identification information by the conparison section 74 continues. If it is
determ ned that both identification nunbers do not match as a 10 result of
this conparison, the operator is infordfed that the identification nunbers
do not match via the report section 100, and furthernore, the operation
command i nput fromthe control console 44 is disabled by the

oper at i oRO &bl der isethe orncbesang 1 padshe SN SBPPpEFat? G ecORKEAdS to
the yard crane_10. In this 15 case, renote operation is suspended until the
cause ofCPﬁ§r0%1§%%Eb@Pl%¥|§9€ﬁpﬁﬁlgélvéﬁa h e forefC WperaefoAli sh i 8st or ed.
As descri bed above, accordln to the renote operation systemof this

enbodi neﬁperatepaeqpm %%%Mfoéaﬁﬂamléﬁaoﬂrﬂ &ieﬁﬁp&ié’PeOf\/\hi ch
is trans tted fron1th d crane 20 10, is received ece tion
sect i on ke ‘flC%%Sngﬁﬁ é‘&{)EPﬁtQH?graatﬁﬁ} SrHuang aarﬁdC?gra BtBRCRhe

televis tors %g)as i n this case, Sinc O|dent fication
0t ortmt PO T4 HEADRID BRoree GERRECROHAC2EoRE AL A o d0 SIGRER T8 Shown
B glatte LG dsplaves AP AoVl opton Lors bt o
identifig g%kg@lbﬂfﬁ SN gﬁ_log;(%e ay e, %’arﬁ%ndb%p'ﬁ%nti%ﬁ%%’% iggtches the

identification rnformati cra
information by the comparison section 74 continues. If it 1is

determined that both identification numbers do not match as a
10 result of this comparison, the operator is informed that the
identification numbers do not match via the report section 100,
and furthermore, the operation command input from the control
console 44 is disabled by the operation-disabling section to stop
transmission of operation commands to the yard crane 10. In this
15 <case, remote operation is suspended until the cause of the
mismatch is identified, and then normal operation is restored.
As described above, according to the remote operation
system of this embodiment, a video signal showing the loading
and unloading state, which is transmitted from the yard crane
20 10, is received by the reception section 41 of the
remote-operating apparatus 40 and is displayed on the television
monitors 43 as images. In this case, since the identification
information of the yard crane 10 which has sent that video signal
is shown in part of the images displayed on the televisionmonitors

25 43, as shown in Fig. 7 and Fig. 8, the operator can easily confirm



‘currently being renotely operated. As a result, m smatching between the
yard crane which has sent the i mage displayed on the 5 display screen and
the yard crane to be renotely operated can be easily avoided. Furthernore,
in this enbodi nent, since the conparison section 74 for conparing the
identification information of the yard crane 10 displayed on the tel evision
nonitors 43 with the 10 identification information of the yard crane to be
renotely operated by the operator is 4tovided, nismatching between the

yard crane which has sent a video signal and the yard crane to which an
operation conmmand is to be sent can be automatically detected. As a result,
not onl ywbathemhet e rikdedd fcatieompafaroeti®nbdi sptared, orbiheaflsoplay

m smat chi ng can be detected nore reliably. Furthernore, by providing the
report séctieen megches fbei figenylifiketdpar andoroptinn odt ddcedr@emat chi ng,

t he operator can be quickly informed of the fact that m smatching has

occur r edCurKensdyi PréRI SEROE el We OBFERAEICON- UF sabl £Rgl Eechismatshprevi ded
for 20 automatically disabling an operation comrand if_nm smatching _occurs,
a yard cP&h¥eERf P ofrd [BRnchEhoRk RS R edhEnlage IR\ G DRBRPt or s 43
can be prevented fron1beigg benntely operated. 24 V%aﬁ (S cla'ngd is: 1. A
r erot - ofeFRLPNg SSPFEFaths £8P Yahot EF96pEraPPnEeBO Rt ¥r GPRFPCEF EFBne

2ggg:?;F gfeggg 9rg%qu£%§ding and unloading 5 in a container yard,
Furthermore, in this embodiment, since the comparison
section 74 for comparing the identification information of the
yard crane 10 displayed on the television monitors 43 with the
10 identification information of the yard crane to be remotely
operated by the operator is provided, mismatching between the
yard crane which has sent a video signal and the yard crane to
which an operation command is to be sent can be automatically
detected. As a result, not only can the workload of the operator
15 Dbe reduced, but also mismatching can be detected more reliably.
Furthermore, by providing the report section 100 for notifying
the operator of any detected mismatching, the operator can be
quickly informed of the fact that mismatching has occurred. 1In
addition, since the operation-disabling section is provided for
20 automatically disabling an operation command if mismatching
occurs, a yard crane different from the one displayed on the

television monitors 43 can be prevented from being remotely

operated.



a reception unit configured to receive a video signal show ng |oading and
unl oading states transmtted fromthe plurality of crane apparatuses; and a
di splay unit configured to display an i mage based on a 10 received video
signal, wherein first identification information of the crane apparatus
that sends the received video signal is displayed in part of the inage

di spl ayed by the display unit. 15 2. The renpte-operating apparatus
according to claim1, further conprisitg: a renote-operating unit
configured to issue an operation conmand to one of the crane apparatuses to
be operated; a conparison unit configured to conpare the first 20

i denti fi Baeitonsi nflerimetdi ds:of the crane apparatus di splayed on the display
unit with second identification information of the crane apparatus to be
operated; and a report unit configured to report a result of the

comparison. 25 25 3. The renote-operating apparatus according to claim1,
further lecondrierpbe-aPebabiRIopePAFrfRYSuRPEY EORPLOLY eBPEBALEBHedan
operation_ command to one of the crane apgaratuses to be operated; 5 a
conpar i sERUGAI tYoRE | GiATEY SPEAEGHECS PREIPTRERI JRehtg &4k PBHORALBF mat i on

of the crane apparatus di splayed o
f in a c%%ta%ner yar%, %omprQSing:

a reception unit configured to receive a video signal
showing loading and unloading states transmitted from the
plurality of crane apparatuses; and

a display unit configured to display an image based on a

10 received video signal,

wherein first identification information of the crane

apparatus that sends the received video signal is displayed in

part of the image displayed by the display unit.

15 2. The remote-operating apparatus according to claim 1, further
comprising:
a remote-operating unit configured to issue an operation
command to one of the crane apparatuses to be operated;
a comparison unit configured to compare the first
20 identification information of the crane apparatus displayed on
the display unit with second identification information of the
crane apparatus to be operated; and
a report unit configured to report a result of the
comparison.

25



the display unit with second identification information of the crane
apparatus to be operated; and an operation-disabling unit configured to
disable a renote 10 operation by the renote-operating unit if the first
identification information does not match the second identification
information as a result of the conparison. 4. The renote-operating apparatus
according to one of clains 15 1 to 3, wherein the first identification
information of the crane apparatus theas sends the received video signal is
superinposed on the received video signal. 5. The renote-operating
apparatus according to claim4, wherein 20 the conparison unit acquires the
first identifheéatdntd-fmBtinnaphatBeusrane ApRaf abusld hatl ,seadsnhthe
received video signal by extractlng the first identification information
superi npesagreeihlge received video signal. 25 6. A video transm ssion
apparatus disposed in a crane apparatus 26 renotely operated based on an
oper ati on comrandehs 08* apéeaviey yun Pt awrdRidpuerdtte dpeuat angopppat adbus,
conprising: an image-acquiring unit configured to acquire an imge of a

| oadi ng apdmandoadi ngeopdr ahieorrahea appgiralt UBRGC &S bieg owrirtateanf i gured to
process and output a video signal acquired by the inmage-acquiring unit; and
a tramsm ssi onaunpipeontpgurned tt confagsmetl the compeaesitipealfirsdt put fromt he
signal processing unit to the renote-operating apparatus.

identification information of the crane apparatus displayed on
the display unit with second identification information of the
crane apparatus to be operated; and
an operation-disabling unit configured to disable a remote
10 operation by the remote-operating unit if the first

identification information does not match the second

identification information as a result of the comparison.

4. The remote-operating apparatus according to one of claims
15 1 to 3, wherein the first identification information of the crane
apparatus that sends the received video signal is superimposed

on the received video signal.

5. The remote-operating apparatus according to claim 4, wherein
20 the comparison unit acquires the first identification

information of the crane apparatus that sends the received video

signal by extracting the first identification information

superimposed on the received video signal.

25 6. A video transmission apparatus disposed in a crane apparatus



10 7. An automatic-drive control apparatus disposed in a crane apparatus
renotely operated based on an operation command from a renotely provided
renot e- operati ng apparatus, conprising: a reception unit configured to
receive the operation 15 comand fromthe renote-operating apparatus;
drive control unit configured to control driving based on the receive
operation command. 8. A crane apparatus renotely operated based on an

operation

and a
d

20 command from a renotel y2$rovi ded renote-operating apparat us,

conprising: a video transm ssion apparatus including an inmge-acquiring unit
configured to acquire an image of a |oading and unl oadi ng operati on;

si gnal

acquired by the inmage-acquiring unit; and a transm ssion unit configu
transmi tPrheigedebengignarebatpog £PpATehesSsi gABPrpEdRESSi ng unit to the
renot e-operating apparatus; and 5 an automatic-drive control apparatus
includi ng: a raeemagaTaniilcons tgditegondlgveetvied A Wipe ati hade ovand
fromthe renote-operating apparatus; and a drive control unit configur
control drivpdg§nIpareduBROERend ceREVRELIBREr ati on command. 10

5

10

15

20

25

a signal processing unit configured to process and output
a video signal acquired by the image-acquiring unit; and

a transmission unit configured to transmit the video signal
output from the signal processing unit to the remote-operating

apparatus.

7. An automatic-drive control apparatus disposed in a crane
apparatus remotely operated based on an operation command from
a remotely provided remote-operating apparatus, comprising:

a reception unit configured to receive the operation
command from the remote-operating apparatus; and

a drive control unit configured to control driving based

on the received operation command.

8. A crane apparatus remotely operated based on an operation
command from a remotely provided remote-operating apparatus,
comprising:
a video transmission apparatus including
an image-acquiring unit configured to acquire an
image of a loading and unloading operation;

a signal processing unit configured to process and

25 a

premesslnenatatabifbisgur ed an qreaceEsiomedrdancutpon a nemete ky gnal

red to

ed to



9. A'systemfor renotely operating a crane apparatus, conprising: a
plurality of crane apparatuses performng |loading and unloading in a
contai ner yard; and 15 a renote-operating apparatus for renptely operating
the plurality of crane apparatuses, wherein each of the plurality of crane
apparatuses includes: an inmage-acquiring unit configured to acquire an

i mge of 20 a | oading and unl oadi ng gggration; a signal processing unit
configured to process and output a vi4eo signal acquired by the

i mage-acquiring unit; a transmssion unit configured to transmt the video
signal output fromthe signal processing unit to the renote-operating 25
appar at uoute8taaret@p® ioronml B cowvifiegubidthe imegsacnl wiper amiidn eoAmand
fromthe renote-operating apparatus; and a drive control unit configured to
performdriving baseé@ toanimesskeriwdd opef bgitbed donhbadsnaids vhdeo

renot e-operating apparatus includes: a reception unit configured to receive
a video silghal outandnifinodd theomitia lp oSS ngF Weyignd appe at uses; a
display unit configured to display an i mage based on a received video

si gnal ; TR teswPed-adpda i IdHiUS /ca¥d gured to input an operation

5 an automatic-drive control apparatus including:
a reception unit configured to receive the operation
command from the remote-operating apparatus; and
a drive control unit configured to control driving

based on the received operation command.

10
9. A system for remotely operating a crane apparatus,
comprising:
a plurality of crane apparatuses performing loading and
unloading in a container yard; and
15 a remote-operating apparatus for remotely operating the

plurality of crane apparatuses,

»wherein each of the plurality of crane apparatuses
includes:

an image—-acquiring unit configured to acquire an image of

20 a loading and unloading operation;

a signal processing unit configured to process and output
a video signal acquired by the image—-acquiring unit;

a transmission unit configured to transmit the video signal
output from the signal processing unit to the remote-operating

25 apparatus;



‘comrand to one of the crane apparatuses to be operated; and a transm ssion

unit configured to transmt the operation conmmand to the crane apparatus to
be operated, wherein identification information of the crane apparatus that

sends the 15 received video signal is displayed in part of the inmge

di splayed by the display unit.

28

a receptionunit configured to receive an operation command
from the remote-operating apparatus; and
a drive control unit configured to perform driving based
on the received operation command, and
5 the remote-operating apparatus includes:
a reception unit configured to receive a video signal
transmitted from the plurality of crane apparatuses;
a display unit configured to display an image based on a
received video signal;
10 a remote-operating unit configured to input an operation
command to one of the crane apparatuses to be operated; and
a transmission unit configured to transmit the operation
command to the crane apparatus to be operated, wherein
identification information of the crane apparatus that sends the
15 received video signal is displayed in part of the image displayed

by the display unit.



