1 APPARATUS FOR REMOTELY OPERATI NG CRANE APPARATUS, CRANE APPARATUS, AND
SYSTEM FOR REMOTELY OPERATI NG CRANE APPARATUS BACKGROUND OF THE | NVENTI ON 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 |oading boats and ships or chassis with
contai ners and unl oadi ng such contai nens 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 autonmatically run on a road by neans
of rubber tires. The nethod of driving this type of crane sw tches between
manual - dr i PREPBAGUAUT et FUOREEYi QEER%q;;@ngBéﬁ | BEFAFAT ¢ h8ANEase of a
yard crane, | oadi ng onto _and unl oadi froma chassis, 20 seryvi

cont ai neAREARASIt AR RIS TEM QR | Q)TE PO NG QQW%QAP?_%%%T% ont o

and unl oading fromthe chassis is carried out by manual driving as
descri bed above because it is difficult to correctly align the chassis with

the yard crane. FurthernDreC chassis is driven under the
supervi sion of a person, 35 KHBOHNPVQF gﬁEtH5V§§F& O ane shoul d preferably

check that adeguate
. LD OF THE INVENTION

The 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 QOF 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 1s driven under the supervision of a person,

25 thedriver of the yard crane should preferably check that adequate



safety 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 operpates the yard crane while view ng the
i mages di splayed on this nonitor. In addition, Japanese Unexam ned Patent
Application Publication No. 2004-123367 di scloses a technol ogy for allow ng

a singl e QRRNRAL O A URRETAL BadePbEEA! {4 YeRfh SfANESH M INeRLIWNMG ik Ny deo
signals fromthe plurality of cranes and automatically sw tching anong

i mages dictplcay §fb:an hATOY tiafe A A PGLA® i PRES bl ONA i Siat#s. of these

cranes. In the renote operation nethod disclosed in Japanese Unexam ned

Pat ent Appldicatiign Jfubld Gald an, Nyt 2004rd 28367, 20 however , video signal s

captured with the canmeras installed on the trolTeys of the cranes and
conmand si gnal %“ofrore){?a‘?rgflaé,' N ddtfe s SANSSEN WMHE P A it TSI ddethd rom a
control tower, are indi

vidual'ly transmtted. Furthernore, when switching to
a crgne i b ApeiRhed, 3-hesesys deos si g St@@dfcsbfoﬁpfwgt§%@nalp§ 25 for

operating the cranes are switched individually. In this Case,
plurality of cameras is installed on a trolley installed on a
yard crane, video signals 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. In this case,



mat chi ng between a video signal and an operation signal may not be

achi 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 SUMMARY 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 an apparatus for renotely operating a
crane apparatus, a crane apparatus, angl a systemfor renotely operating a
crane apparatus capable of ensuring the prevention of m smatching between a
yard crane that sends a video inmage displayed on a nonitor and a yard crane

to be repptehynghesalesh al%ikdRc0EE8hal 020N 8¢ R e Abavendasahiybest

problem the present invention enploys the follow ng solutions. According

to a first aspestawlie the RHESEHE cidl WD 1A con@RlBiaRerAt (/AYcAPRAYat us
for renotely operating a plurality of crane apparatuses perform ng [ oading

and unl oagdiipg hnsa-281Cent aiBRKtYBLEHgl pebddesn aheeeept itaR diiaheCamfitgured to
receive a video signal show ng | oading and unl oading states transmtted

from t hesphdgathé Wicfecrianrgeappapabyeason afte and i@y idTdrs €eobhi gHeed to
di splay an image based on a received video signal, wherein first

i dents fi eabhenpenhgr spkirafeaf biyheher aperappar.at us 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 showi ng a |oading and unloading state
transmtted 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 nformation displayed on the display screen 10 matches second identification
information of the crane currently be#ng renptely operated. As a result,

m smat chi ng between the crane apparatus that has sent the image di spl ayed
on the display screen and the crane apparatus to be renptely operated can
easily baeelimagpatedpliyeliheyabbeeddepaaiybes itenot e- operati ng appar at us
preferably further includes a renpte-operating unit configured to i ssue an
operati on comuandht ohbsestofudther<r aneidppas ahsessliicowheg epebatiethy afd
conparison unit configured to conpare the first identification information

of the cunaneaappar atusedisphayedted fhemdi splaae wpiptar2@ s tils tbeeseednd
identification information of the crane apparatus to be operated; and a

report ubivt thentriegepedonhouneépornhdaikesikblagbdt ba cagpdisptay Snaceathi s
structure includes the conparison unit configured to conpare the second
i dentbfi aat iiowlgenf oimathba obkse?bstheecthpefappar atvattidivhitdébnt he operati on
command is issued from5 the renote-operating unit with the first
i denti fi datfioamation of the crane apparatus that has sent the received
video signal 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



information of the crane apparatus displayed on the display unit,

m smat chi ng between the crane apparatus that has sent the inmage displ ayed
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 also m snmatching 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
the crane apparatuses to be operated; a conparison unit configured to

conpar e the fémstetdpatatingtunht whthr aaki daret tHenchidneaappar at us
di spl ayed on the display unit 15 with second identification information of

t he cranéenappasaics oft bthberoper appdragnd @dsppeyed oontltk sabloilagy wni t,
configured to disable a renote operation by the renote-operating unit if

the firsisndeohifigdsdtivween nfior cekinenagpeganat nedchdheesecohd image
identification information as a result of the conparison. 20 Since this
struct ur @ispthudésohheheodpapil agnutnkt andonhiegutatet apparpane thebsecond
identification information of the crane apparatus to which the operation
comend remosslgdofevated hean drotdetepderat engonaitt cwilflly .t hEufthstmore,
identification information of the crane apparatus displayed on the display
uni t, 25hai sepochiung theondeguried tpanepappar atoupatthatorhasssétit at hewsnmage 6
di spl ayed on the display screen and the crane apparatus to be

the operator to easily check whether mismatching has occurred.

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



remotely 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 nmay be conbined. 10 The first identification information of the crane
apparatus that has sent the received védeo signal is preferably
superinposed on the received video signal. Since the first identification
information of the crane apparatus that has sent the received video signal
i s superdhpobayed 16n obh¢ heisetey vedretdeandi gmal craandesppa betuabovehe t he
first identification information of the crane apparatus can easily be
acqui r edrematell ¥ phrasett ed e brgpdeitso ednattpravidedlyn tHiertleemeroper ati ng
apparatus-preferably acquires the first identification 20 i nformati on of the
crane apphnae @srehate lppersdritont hy thecsenete-vbdeatdngnatihy sekisaetedg t he
first identification information superinposed on the received video signal.
As a reshyttheheperasionrdéaeblingt hoati Afocheat fonssf idkatéfanetappar at us
that has sent the video signal displayed on the display unit can be
acquix edinpsrwatsipy dops petaratidiythe sexurdadeaspédrasfionhien poesanion
i nvention, a

as a result of the comparison, a crane different from the one

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 acquires the first identification

20 information of the crane apparatus that has sent the received
video signal by extracting the first identification information
superimposed on 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
operated 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
video signal output fromthe signal processing unit to the renote-operating
10 apparatus. Wth this structure, an i’mage of a |oadi ng and unl oadi ng
operation is acquired by the inmge-acquiring unit; the video signal is
processed and out put by the signal processing unit; and the processed video
signal is trandwmicbirednigotbhe 48coedoispeperat itie apeparcattud nnerthen, a
transm ssion unit. Asa result, the operator at the renote-operating
appar at uyicko e aguandldsyon rdpgraved uwdf ditspcsteat elrofa tdmn@aparand unl oadi ng
operation. According to a third aspect of the present invention, an

aut omat i cethoibed yecoperalt edppas ad usn dirs ppsed tipnacomaard afpan & asmo2@ liyenot el y
oper at ed based on an operation command froma renotely provided

r enot e- opercatiideyl appatataperatlindeprm raveptnohudestan dorfiegwceh itra ngecei ve
the operation command fromthe renote-operating apparatus; and a drive
contrbl umiitt confliigured toacqntirel adr indpg dhsed adire anet eindeddoper at i on
command. 25 Wth this structure, the operation command fromthe 8

r enot e- oppd@Eeata tigrap Farsdtans i Prasesisiey hnittheonddapiriesh tmiprogegs 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
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. As aresult,
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 perforned by the drive
control unit. As a result, appropriate |oading and unloading can be

reali zed based on an appropriate operation 5 command 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 transm ssion apparatus and an automatic-drive control 10 appar atus.
The video transmi ssion apparatus incluBles an inage-acquiring unit
configured to acquire an imge of a |oading and unloading operation; a
signal processing unit configured to process and output a video signal
acqui r edr éyot beopeangeiag |ppd reg utitist e @ntdved trvahbs g1 1Isstept ion tindandngur ed to
transmt the video 15 signal output fromthe signal processing unit to the
r enot e- opeiaingghappdrah ushiFheecadi vadt opedst ven coommahd appaeatosmedc| udes
a reception unit configured to receive the operation command fromthe

r enot e- opertdte dg igepacatus] amdt a Adr Bveesoht ; alppnudr icdrd ilgadédat endont r ol
driving based on the 20 received operation conmand. Wth this structure, an
i mage ofumlbadinggcandbankeadiingd bperdt bonans agpgoipred tiy opkeation

i mage-acquiring unit; the video signal is processed and output by the

si gndl peousssilngrami the apdotheopeve&dsgdappdeatsisgnal is transmtted to
the 25 renote-operating apparatus by the transmi ssion unit. Asa result, 9

t he operator abcepediegote-dpanatih@saedr stfusheapresensi ¢kivgntion, a

crane apparatus remotely operated based on an operation 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. As aresult,



infornmed of the state of the | oading and unl oadi ng 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 operati on command
is perforned by the drive control unit. As a result, the operator at the
renot e- operati ng apparatus can be quickly informed 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 appropriate operation command fromthe
renot e- operating apparatus. According 20 a fifth aspect of the present
invention, a systemfor renotely operating a crane apparatus includes a
plurality of crane apparatuses perform ng | oading and unloading 15 in a
cont ai nethy arpkmattba aenthe-0qes td + oige apparat aspd et uenodel lye @pierlaty ng t he
plurality of crane apparatuses. Each of the plurality of crane apparatuses
i ncl udesimformedes fictue rsogtendf thenfomgdireg drod acguhadian opeget 0én a

| oadi ng and unl oadi ng operation; a signal processing unit configured to
process @mdti2® otheuthandj debesogaabtacguprsudaby fhemi bhge- acquiring unit;
and a transmission unit configured to transmt the video signal output
from t hershghat ope veessg rpratdt U isheecehvt @ bopehatiauep @ppanatiisanénd a
reception unit configured to receive an operation command fromthe

r enotle- opekatiagoappdran ushiandeee R6edrdperabhen otommand conf peuf edned
performdriving based on the 10 received operation command. The

r enot e- opEr B¢ ndr hppacantsofonnit.

As aresult, the operator 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 in acontainer yard and a remote-operating apparatus for remotely
operating the plurality of crane apparatuses. Each of the
plurality of crane apparatuses includes an image-acguiring 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 conmand 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. ldentification information of the 10 crane
apparatus that has sent the received Vi@eo signal is displayed in part of
the i mage di splayed by the display unit. Wth this structure, an inmage of a
| oadi ng and unl oadi ng operation is acquired by the imge-acquiring unit
provi ded riereitvkee cpanet apparaatinimd i hiTsevi deot 8+gpatat snpragessedidyfotrhe
signal 15 processing unit, and the processed video signal is transmtted to
t he renotremopierlgt bpgrappagatbs yutdkity s rssicoappairtt uBkiss invildeessi gnal
is received by the reception unit of the renote-operating apparatus and is
t hen di spl asyeepasomamnitagenbygutée i sptayvard videa dilgrsalcasenshhiéted
identification information 20 of the crane apparatus that has sent the
recei ved fwiotedhsl gralraliis ydicdplcayeek iapgearat wfes;he idieggel &y splidyed by t he
display unit. Therefore, the operator can input an operation conmand on the
r enot 2- opgendtiigug eghic© dvsh 2 v @nf imagrgoaked ler at hece dead iviidst isdgnal;
information displayed on the display screen 25 matches the identification
i nf or mat iconendteheperahengurridncbpfiyuriedi by imgudt ahyorgper Eted commatia s
manner, the operation conmand

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. 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. In 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 transm ssion unit. This operation command 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 renotely operated can 10 be easily
elimnated. According to the present ilnvention, m smatchi ng between the
crane apparatus that has sent the video i mage displayed on the nonitor and
the crane apparatus to be renotely operated can be elimnated reliably. 15
BRI EF DEBERhBTH &b OF1 FHip SERMERAL  YInEYR1 OFn dide DPRAWNGS e rhitd onl cofmand
schemati c di agram depicting the entire concept of a yard-crane

r enot e- opapati figos t3ie reacterdprgatdnanen i eniodirarshiof etheo prtesentine
invention. 20 Fig. 2 is a schematic diagramdepicting the entire concept of
a yar d- ceapera¢nmst ¢ooper apierg teyls bhemtaec drdingg itse i@me urgrthodThest of t he
present invention. Fig. 3 is a perspective view of a yard crane according to
one enbodpeeat ioh tbempneésentreicaviertd by. t125 rieiapptdAn snatfobrithekewati onal
view of a yard crane according 12 to one enbodi nent in the present

i nvendi oapparatus, and drive control based on this operation command is

performed 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 be 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 1s 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 viewof a yard crane according



Fig. 4Bis a plan view of a yard crane according to one enbodinent in the
present invention. Fig. 5 is a diagram depicting 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 imges displayed on the

di splay screen of a television nonitor. Fig. 8 is a diagram depicting 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 invention will now be described with reference to the drawings. In
this enbedi srBt embadéfhane appahat psesiehlt hevéesdonhed by way of exanple of a
yard crane. 20 Figs. 1 and 2 are schematic diagrans depicting the entire

concept of a yatd-cuaBnesrenplenopeeat bigasysta@ncaaner dcogrtiongneo enbodi nent
of the present invention. Referring to Fig. 1, a yard-crane

r enot e- opabatingnsyshenhel pelesedets danwlemtdlont.y of yard cranes 10 and a
plurality of yard-crane renote-operating 25 apparatuses (hereinafter,
referred to asFibe 5rénsptedopgrat dgpldtiappanat azesp)a4@. athenpgkuraki ty of
yard cranes 10 are arranged on a plurality
5 of a control console and television monitors of a
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
yard-crane remote-operating system 1l includes a plurality of yarc
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 output3 screen sel ection signal sent from
one of the renote-operating apparatuses 40 (described later) ; a signal
processi ng section (signal processing unit) 26 for applying predeterm ned
si gnal peppegaitngetd)adpr.edet erm ned 15 vi deo signal selected by the
vi deo-transm ssion switching apparatus 25; and a transm ssion section
(transm ssi on Uhetpl@7alitoy otfr pasdidramg 10 die aremdigedoperapilngadppgr at us
40 the video signal processed by the signal processing section 26. The
aut omat i ofdranes poavi dedapparnetngss ¢ dhiavet toytrual irapharsamesiii 88c2@onegei ves
an operation command transmtted fromthe renote-operating apparatus 40.
The aut oamtli eadhi vé ¢theseolyardppaeatss 1830 lisnplrodasiea twidmsma ssiiguend
reception section (reception unit) 31 for transmtting, for exanple, the
i dent? f i ¢aeindn fngaiient hembef . t Reherrenptte> dper.aki nepapparat usa2® 40 and a
drive control section (drive control unit) 32 for 14 controlling the
driving of phevyded eridhe alyiblesed remsiis sgper attparateemiEhdndeagi ved by t he
transm ssion and reception section 31.

automatic-drive control apparatus 30. The video transmission

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 signal 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 fornmat appropriate for transm ssion. The 10
four-screen conbiners 261 in this signal processing section 26 have a
superi nposi ng function for superinposilfg the identification information of
the yard crane onto the video signals fromthe video-transm ssion sw tching
apparatus 25. Wth this function, when a video signal is displayed, the 15
i denti fi cahtoolhunmbertheofir i henyarfdtloe gaed sraths playesked nnpard opérat hendi spl ay
imge. Referring to Fig. 3, each yard crane 10 includes a plurality of |egs
12 suppoctruand téeegvednoly ofhd He ayesnd sd iavra apldurakiepy ioof seraveh dheel s 11
and beans 13 bridged between the legs 12 to 20 formgantry structures with
the | egs 12 anthéheidrabsriddedhing ywrak ioaks Iodluddser phokadéesyaofrol | ey
14 provided on the beans 13 so as to be novable in the axial directions of
t he beanfot3-sandea ¢@wdlimtioek 615csuspegnded fa onmbheet amd loeyrpldt. videbhi s
yard crane 10, the above-described caneras 21 to 25 24 are installed at,

for exanphenat heofibplbwi ren Itdsaviidkes - transRefssrioingwis CRilgg 4ppathtusaner a
21 is provided on the trolley 14 so as to capture an imge of the head of a
cont ai nek5; a plurality of modulators 262 for modulating and outputting

video 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
yard 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 canera 21 is arranged so that the nunber
witten on top of the container 90 or 91 can be visually 5 confirmed before
the container 90 or 91 is handled. Furthernore, this canera 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 mges of corners 90b
of the container 90 | ocated therebelow These caneras 22 are arranged so
that the stacked state of the storedléontainer 90 can be confirmed when the
| oad block 15 is |lowered. Furthernore, the caneras 22 are so arranged that
the relative position between the container 90 until just 15 before the

cont ai ner 90 |rRnflsrraindy tte Eiq@nsAfer sthalidand ra2 Dfis tiheocoiddi srerti99 can be
confirnmed when the container 90 is to be handled. One of the legs 12 is
provi deccmét ey icl camasaso 23ah bucapuriemagn oifmage héatihef entdare dathr of a
chassis 80 that approaches and 20 stops by the side thereof. These caneras
23 are @0 angld bocabed thesr qbosidw .on Tofi st hementi2e icoatraenged9do camtbe
confirmed until just before the container 91 is placed onto the chassis 80
when t hehe onmbemesr Dt ers ohot dye dfotldecomt atimerchasst 918an Refwersuaigly o Fi g.
4B, four caneras 24 are provided so as 25 to capture inmages in the travel

di r eét i oronof i yeed befame Ule chhndese nEd 9¢ are? s s24andée@r oViwethd mnaEmsur e
safety in the forward and backward directions, respectively, of the travel
route whienis heamera 21 has a swivel mechanism and a zoom mechanism so

that the 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 arranded 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 vyard. The video-reception switching apparatus 42 is
connected to the reception section 41%o that video i mages captured by the
canmeras 21 to 24 can be received and is al so connected to the nonitors 43
so that the received video i nrages can be displayed. 15 The tel evision

noni t or sc4Beand LHeacenbrolridends abe etéuare sadetgnded thieorf cexamal endas shown
in Fig. 5. The control console 44 is provided with levers 51 having a
functi onbtokwepdrat ragt ivhe, yeespbartaime 1), ofsthel tragel hutrokhey theand t he
| oad bl ock 15 provided in the yard crane 10. These |levers 51 are arranged
20 i n fryatrdofrandril¥er sséat t5aved .t hat the operator can operate themwhile
sitting in the driver seat 52. The nmonitors 43 include six nonitors 43a to
43f arranged Befehatingheackerafdp.can esagi rgneode-vipersdriegnsppherens from
the control console 44. The nonitors 43a and 43b di splay video i nages 25 of
t he oper dfednpotitiesne okceps ipar dectdon 1T eaeprddprured thy 4lhve a7 caneras 21
to 24, for exanple, as shown in Fig. 6. Furthernore, the nmonitor 43c

di spl ays Viflgp-&rgrpitd ona ssilfaghdted agragredmsofi2; television monitors

(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 re;eption 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 43b display video images

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



the yard crane 10 or noving i mages of the real-time 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 section700 for inform ng the operator of a
conparison result obtained by a conparison section 74 included in the data
processing term nal device 45 (described later). 15 The data processing

term nal cdeciree 25 s 2agnheet €gatplé hers sdbew $homn gprd.t orgr4Berhbeecontrol
console 44, and the transm ssion and reception section 46. The data

processi e menfibal 43evideepdayisnclfodesxampildeoacaphunatbdadd agkawhioegh
receives a video signal fromthe nonitors 43a and 43b and an 20 optical
char act ettheegagai tirahe( OORprunbtrikg whiagksr eddsheuteail detiief bpatiaghon
information froma video i mage acquired by the video-capture board 71. The
dat a proodssihrg yveedmcranedawi.ce 45 al so includes a w rel ess-conmmruni cation
data processing section 73 which acquires the identification infornmation of
the yard 25 crahe fénieontésdd/doppilatyed Hyr exampdrt,ralsiconsaied 44 agthe dat a
18 processing termnal device 45 further includes the conparison section
(conpari sdntbri yard aHare chmpgardgctdiee ildensi fispdsed or moving images
showing the real-time movement of the yard crane 10. The monitor
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 w rel ess-comunication 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 console 44 are connected to the conparison section 74. The
vi deo-reception switching apparatus 428nd the control console 44 are
connected via a high-1level personal conputer (PC) 80. The high-level PC 80
manages the handling of all yard cranes 10 in the yard, instructs the data
processi pgotesfingl tdemingl 18e4dbce 04 Bofinethet oi hbeuyas dtioe atenddr 1 obe
renotely driven, and outputs a video-switching signal to the
vi deo-reseption (swnpahiBngnappatatvd #2rbasedasingheheondentidicabisn
instruction. As a result, a video signal of the yard crane 10 to be
oper at ednuinksesetestt ed thyytihe OCHam i edepwibh tSw tickntg fappariatnusud2erand 20
an i mage based on this video signal is output to the television nonitors
43. I n t heqaboed-liesdre bad edyestsernagtmucitaste, o e tiar pmsnessiog sandioecepti on
section 31 installed in the yard crane 10 and the transm ssion and
recepi i on3sectdore déipe ovicdtkr hdathe 2 rceptte fapatabnnguappasanasch0 are
wi rel ess nodens which realize 19 transm ssion and reception with each ot her
t hrough Bheetessrt csemhigircarepartWinet pddWdea shormudinc&tgend leydt Aéguse of
t hese

6) for informing the operator of the comparison result and an

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 comand 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-operating systemaccording to this enbodi nent,
the transmi ssion path of video signal$9differs fromthe transnission and
reception path of operation commands to the yard crane 10. The operation of
the yard-crane renote-operating system 15 1 with the above-descri bed

st ruct urerandhi soivieandscecdeti on Whehh oaeclhf other yahdoaghnesrélekss to be
renotely operated by the renote-operating apparatus 40, only a predeterm ned
video scgmalnicatsebmct iyl ddwe daitdeocommansaassonrbgitiechisego Appersst us 25
fromanong video signals acquired by the caneras 21 to 24 20 installed in

t he yar dncdeme eb@bdred isansmenssupplanedr¢oephiosodgnah oppracessi qaneppar at us
26. The signal processing apparatus 26 superinposes the identification
nunber ofotdad Yaed @raaedl0rane ihe suppdddt vmeotlse gnednsmis oidputs it to
the transm ssion section 27. The video signal having the identification
nunbér 25cofiohi 27 yaf dtloe anedd® supeshhposen dberreabuss2fransvideddino the
20 renote-operating apparatus 40 via the transm ssion section 27. This

vi deo si ghal YasdretaineedO bynalhke § ebkagentdakdnl agdbreception of video

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 yard-crane remote-operating system according 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 is then supplied to the television
monitors 43 via a signal splitter. Th&0 television nonitors 43 display the
supplied video signal thereon as images. At this tine, since the
identification nunber of the yard crane 10 is superinposed on the video

si gnal , tdmotls-opendtingapmaraiunber0 ofiat hbeyardnsmaseidf sscthohczted in
part of the inmges displayed on the television nmonitors 43, as shown in
Fig. 7 and Fi grhBs Whidcestgnbilris ngdeiecddiageshailsplkayedcoaxt hésealb B evi si on
nonitors 43, the operator seated in front of the control console 20 44

i nput s afl openbed ohn coneandnbyinper sardganfloi sexhapl epupplliedeto5d provi ded
on the control console 44. This operation command is supplied to the

wi r el essplcohnooneat $ bon danpl pf beesékng Tsectieont7Bcah ¢ henaht &s pr ocessi ng
termnal device 45. The data processing term nal device 45 acquires the

i dentdi f i camvented linifooamepitdiradf s 1 diea y andtlve phe tvoonyewsiion ahp ki bperat i on
command 21 is transmtted and outputs this identification information to

t he conp8?isod secthen gypplied to the video-reception switching

apparatus 42 via anoptical cable anda plurality 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 operation command



On the other hand, the video signal currently displayed on the television
‘nmonitors 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 input fromthe w rel ess-conmunicati on
data processing section 73 is conparéd with the identification infornmation
of the yard crane 10 input fromthe OCR unit 72. It is then determ ned
whet her both the identification nunbers match, and the determ nation result
i s out puts tiordrenteped t asé cdu togpu D His (rddrer i focdt Jon S)nfehnabeon to
oper ation-di sabling section (not shown in the figure). If both the
i denti fitla¢ i companbess satthonthé.operator is infornmed, by the report
section 100, that the operation is normal. Furthernore, an operation
command i nput @n the comtrdhamdnstbe 200dd $Bgsehtcloren chymahschiyed server
and the transm ssion and reception section 46 via the
Wi r el essexonmeln &latv o alateon ifraoce dsi ng seppildrd/8oanide i widdencdpiaumsent t t ed
fromthe transm ssion and reception section 46 to the yard crane 10. As a
resuld, bbardpetainonheodmhadpisceesehyetebpinbé teansai 45i.0nTRE& and
reception section 31 of the automatic-drive control apparatus 22 30
provi dedident héigar donrimeo e aieh icf thenysupptiatk tld shpedinpesedontr ol
section 32 so that driving is carried out based on this

this video signal is extracted by the video-capture board 71 and

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 andreception section 31 of the automatic~-drive control apparatus



operation conmmand. 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 informed that the identification nunbers
do not match via the report section 18 and furthernore, the operation
command i nput fromthe control console 44 is disabled by the

operation-di sabling section to stop transm ssion of operation comrands to

t he yard3cranevided lim thesydidd caste T e@miceispdiat sappild esuspandedrinti | the
cause of the msmatch is identified, and then normal operation is restored.

As descrbeadraboyect donorzigng thatt He ivenmat &soper at ¢ @rowsty Haessdbnt Bhss
enbodi nent, a video signal showi ng the |oading and unloading state, which

i s transopetradibnomotmeng ar GudrssrgierXl W0 traasneceivadaby rndreptacapbifon
section 41 of the renote-operating apparatus 40 and is di splayed on the
tel evi si the nibded eigndl asd thegaserd i dihiceomnasnd, arst naertike duwebeiciveeat i on
information of the yard crane 10 which has sent that video signal is shown
in part ahetyrerd cmges i spHayted remotke opelrevii sgaprrm tws 4 025 48hiaveshown
in Fig. 7 and Fig. 8, the operator can easily confirm23 whether the
i denti fi catiotre opegefabinow fditdy ayped @ranke 1di.spWhylesthéenrembtkes t he
identification information of the crane
operation is in progress, comparison of identification
information by the comparison section 74 continues. If it is
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 renpotely operated. As a result, msmatching between the
yard crane which has sent the inmage 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 provided, m smatchi ng 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 only can the workl oad of the operator 15 be reduced, but also

m smat chivhgtbam biee dietestlt £l crrieon eénifalimatickudi hpl aped, oy hyar disdilag t he
report section 100 for notifying the operator of any detected m smatching,

t he oper atorenanalieheguitdle yi diemftarfred tafort hen ffoamta ttilvat ofi st chiarge has
occurred. In addition, since the operation-disabling section is provided
for 20 agvtuomenitdyl g igigs atsmotg lan opparadiadon denpandsifl tpm sistieltichgngoccur s,
a yard crane different fromthe one displayed on the television nonitors 43
can be pbeterecadtheoyrbeiqrpnenbichyhapprart ddhe 2Mag@hdispbayédioredhies: 1. A
vi deo transm ssion apparatus disposed in a crane apparatus renotely

oper a? ed ddgpda Yo caseopangt ithe yomdandantr ¢, Her spppéey vpopeirddgd can

r enot e- oper ati ng appar at us,
e easily avoided.

Furthermore, in this embodiment, since the comparison
section 74 for comparing the identification information of the
vard 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
vard 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 be 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.



conprising: an inmage-acquiring unit configured to acquire an
| oadi ng and unl oadi ng operation; a signal processing unit conf
process and output a video signal acquired by the imge-acqu

i mage of a
igured to
ring unit;

and a transmi ssion unit configured to transmt the video signal output from

the signal processing unit to the renotgsoperating apparatus.

2. A crane

apparatus renotely operated based on an operation conmand froma renotely
provi ded renote- operating apparatus, conprising: a video transm ssion
appar at us @egoris ngldionegd dism 1; and an automatic-drive control apparatus,
wherein the automatic-drive control apparatus includes: a reception unit
configured to receive the operation command fromthe renote-operating
appar atus; 1and @ ides GeiHgsndls sdint a@@aﬁsbguéedlépog@fmtmlac&ira/rimg based on

the recei ved operation command. 3. A systemfor renotely operating a crane

appar at us, aPE%ﬁ%FW%l?&FOE?%ﬂlﬂR%QQFfdoPaé?Qn@naﬁﬁa?ﬁ?ﬁ%%%a%c%Qﬁ%ﬁ to claim

2; and a peopte- 1§“bf3¥¥ﬁ%@?%%m%@% HBOPLEL Y opsptigs the plural ity of

crane appar at uses, erein the renote-operating apparatus iIncludes: 25
comprising:

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

signal output from the signal processing unit to the

remote-operating apparatus.

2. A crane apparatus remotely operated based on an
operation command from a remotely provided remote-

operating apparatus, comprising:

a video transmission apparatus according to claim 1; and

an automatic-drive control apparatus,

wherein 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 received operation command.

3. A system for remotely operating a crane apparatus,

comprising:

a plurality of crane apparatuses according to claim 2; and

a remote-operating apparatus for remotely operating

the plurality of crane apparatuses,

wherein the remote-operating apparatus includes:



a reception unit configured to receive a video signal transmtted fromthe
plurality of crane apparatuses; a display unit configured to display an

i mge based on a received video signal; a renote-operating unit configured
to input an operation command 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, and wherein identification
information of the crane apparatus that sends the received video signal is
di splayed in part of the inmage displayed by the display unit. 4. An

aut omat i c- dri ved coPteRt I @ppatat (FErdiiHEsed tPnTgceérand YpPaPatus renotel y

oper at ed Dasgfa P AnAREL &dd fborf AHRAA 5T LEMBLELY Provi ded

renot e- operating apparatus, conprising. a reception unit configured to
recei ve thepppeaatsen; command fromthe renote-operating apparatus; and a

drive control uniéigo gig&gf%iéé£ f“ﬁ£é§ t%rhggnga bgﬁegmgnetggéégqgi%fd
oper ati on conmafdS®P-2Y 9 play g

received video signal;

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,

and wherein identification information of the crane
apparatus that sends the received video signal is displayed

in part of the image displayed by the display unit.

4, 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.





