1 APPARATUS FOR REMOTELY OPERATI NG CRANE APPARATUS, CRANE APPARATUS,
AND SYSTEM FOR REMOTELY OPERATI NG CRANE APPARATUS

BACKGROUND OF THE I NVENTION 5 1. FIELD OF , THE | NVENTI ON The
present invention relates to renpote operation of crane apparatuses
used for, for exanple, unloading and | oading of cargo, including
contai ners, at docks for transport of the cargo. 2. DESCRI PTI ON OF
RELATED ART 10l n yards such as dockyards, |oading and unloading is
carried out with crane apparatuses, such as |oading boats and shi ps
or chassis with containers and unl oadihg 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

automat i cal | AppARMTOS FOROREMDYEMEanBSERAT INDREANE hesarAhes retiyod: of
driving this type of crane sw tches between manual driving and
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BACKGROUND QOF THE INVENTION

5 1. FIELD OFITHE 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. DESCRIPTICON 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 vard crane, loading onto and unloading from a chassis,

20 serving as a container-transport truck, is carried out by manual
driving. Loading onto and unlcading from the chassis is carried
out by manual driving as described above because it is difficult
to correcitly 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



20 serving as a container-transport truck, is carried out by manual
driving. Loading onto and unl oading fromthe chassis is carried out
by manual driving as described above because it is difficult to
correctly align the chassis with the yard crane. Furthernore, since
the chassis is driven under the supervision of a person, 25 the
driver of the yard crane should preferably check that adequate 2
safety precautions have been taken before handling containers. O her
portions of the |oading and unl oadi ng operations are basically
performed by automatic driving. For exénple, Japanese Unexami ned

Pat ent Application 5 Publication No. 5-246683 discloses the follow ng
met hod. A plurality of caneras is installed on a trolley installed on
a yard cr &éetyi peecaitgiils hadptheet takeh pPhtere dumeldsdasen e Tptisred
on a nonitor installed in_a control tower bywirelessly transmtting
the vi deo Bh§RaPSTEECRRC L IHT dI0addNEr andnalthpading operations are

basically pexrformed by automatic driving.
For example, Japanese Unexamined Patent Application
5 Publication No. 5-246683 discloses the following method. A
plurality of caﬁeras is installed on a trolley installed on a
yard crane, videc 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 video 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,



10 operator renotely operates the yard crane while view ng the inages
di spl ayed on this nonitor. In addition, Japanese Unexam ned

Pat ent Application Publication No. 2004-123367 di scl oses a technol ogy
for allowing a single operator to operate a plurality of cranes by
receiving 15 video signals fromthe plurality of cranes and
automatically swi tching anong i mages di spl ayed on a nonitor according
to the operational states of these cranes. In the renote
operation nethod disclosed in Japanese Unexam ned Patent Application
Publ i cati on No. 2004-123367, 20 howeve¥, video signals captured with
the caneras installed on the trolleys of the cranes and conmand
signals for operating the cranes, which are transmtted froma
control tBRe¢hing HetHari @vkEldep siamahiancedn qrARAdORFeIn@haRY not
switching to a crane to be operated, these video signals and the
conmand s]P%rﬁélhslef@bflSrd‘b%&anPﬂbCt%edef’éﬁ%slr’aﬁoé‘pﬁﬁlgéﬁéayf which may

individually. In this case, . 3 patchin tween a video signal ahnqcan
oper at i o_ncg'lx_@?'la? Sy dbg‘lﬁﬁlﬁg'g@%fb? ﬁﬁfﬁg%wﬁgﬁﬁﬁyo?hﬁe Ye tha
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wher eby the Crane t%‘g?osen vitdeo 1T nage displaye he 1o

differs frp h £ [RRE Shelng,0 Ahe operator. BRIEF
SUMVARY O&—' %%%@i‘?%%\la e yTﬁ}gé Sérg%e%% i'nvention has been
concei ved to overcone the above-described problem and it is an
obj ect of the present

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



10 invention to provide an apparatus for renotely operating a crane
apparatus, a crane apparatus, and a systemfor renotely operating a
crane apparatus capabl e of ensuring the prevention of m smatching
between a yard crane that sends a video i mage di spl ayed on a nonitor
and a yard crane to be renptely operated. 15In order to overcone the
above-descri bed problem the present invention enploys the follow ng
sol uti ons. According to a first aspect of the present
invention, a renote-operating apparatus for renotely operating a
plurality of crane apparatuses perforn4ng | oadi ng and unloading in a
20 container yard includes a reception unit configured to receive a
vi deo signal show ng. | cadi ng_and unl oading states transmtted from
the plurafPeyiBpoer %&W%féﬁh§@§;déﬁﬁl%YdFEﬁQay unit configured to
di splay an inage. hased on_a received video signal, whereip first
Mot i1 oat| on FHeb s Bt & B G g ot iha Lrat S apa
t he recei ] ignal is_displayed in part of 4 the iLmge. .
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the display unit, the operator can easily confirmwhether the first

identificatiden sifrarlmaki ohsell syddYedpodnt tdie tlesphaye slisp@Ayed by the
display unit, the operator can easily confirm whether the first
j.dentification 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



10 mat ches second identification information of the crane currently
being renotely operated. As a result, m smatching between the crane
apparatus that has sent the inmage displayed on the display screen and
the crane apparatus to be renotely operated can easily be elim nated.
15The above-descri bed renote-operating apparatus preferably further

i ncludes a renpte-operating unit configured to i ssue an operation
command to one of the crane apparatuses to be operated; a conparison
unit configured to conpare the first E?entification i nformation of

t he crane apparatus displayed on the splay unit 20 with the second
identification information of the crane apparatus to be operated; and
a report it configured to report a result_of the conparison.
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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 operatiocn 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 remcte-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



20Si nce this structure includes the conparison unit configured to
conpare the second identification informati on of the crane apparatus
to which the operation command is issued fromthe renote-operating
unit with the first identification information of the crane apparatus
di spl ayed on the display unit, 25 m smatchi ng between the crane
apparatus that has sent the image 6 displayed on the display screen
and the crane apparatus to be renotely operated can be detected
automatically. Furthernore, since a r%ﬂote operation by the

renot e-operating unit is disabled by the operation-disabling unit if
the first identification 5 information does not match the second
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that has sent the received video Signal is superinposed
5 information does not match the second identification information
as a result of the comparisoﬁ, 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
videc 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.



15 on the received video signal as described above, the first
identification informati on of the crane apparatus can easily be
acquired and di spl ayed. The conparison unit provided in the
renot e- operati ng apparatus preferably acquires the first
identification 20 information of the crane apparatus that has sent
the received video signal by extracting the first identification

i nformati on superinposed on the received video signal. As a result,
the first identification information og t he crane apparatus that has
sent the video signal displayed on the“display unit can be acquired
25 easily. 7 According to a second aspect of the present
invention, a vigeo trans 'ssionggﬁgaratu di_sposed in a crane_.
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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 unleoading 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 remcte-operating apparatus includes a reception unit
configured to receive the operaticon command from the
remote-cperating 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



According to a third aspect of the present invention, an
automatic-drive control apparatus disposed in a crane apparatus 20
renotely operated based on an operation conmand froma renotely

provi ded renote-operating apparatus includes a reception unit
configured to receive the operation command fromthe renote-operating
apparatus; and a drive control unit configured to control driving
based on the received operation conmand. 25Wth this structure, the
operation conmand fromthe 8 rennte-qperating apparatus is received
by the reception unit and driving based on this received operation
command is perfornmed by the drive control unit. As a result,
appropriate |oadin nd unl oadi,ng can be.real.iz based .qn_an
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configured to acquire an image of a | oadi ng and unl oadi ng operati on;
a sigral poacessihgprinie ecenbtguopdrdoipy cagssaang.out put a video
signal acquired by the imge-acquiring unit; and a transm ssion unit
configured to thasmiingt he #ifieothbaspgnaloDuthpupresent threvesitgoal, a
processing unit to the renote-operating apparatus. The
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transm tted 40 IhRiiring unit configured to acquire an image of a loading
and unlcading 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 wvideo
15 signal output from the signal processing unit to the
remcte-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 cutput by the signal processing unit;

and the processed video signal is transmitted to the

25 remote-operating apparatus by the transmissionunit. Asaresult,



25 renote-operating apparatus by the transmission unit. As a result,
9 the operator at the renote-operating apparatus can be quickly
informed of the state of the |oading and unl oadi ng operation. On the
ot her hand, the operation command fromthe renote-operating apparatus
is received by the reception unit and 5 driving based on this

recei ved operation command is perforned by the drive control unit.

As a result, the operator at the renpte-operating apparatus can be

qui ckly informed of the state of the kpading and unl oadi ng operati on,
and appropriate | oading and unl oadi ng ‘can be realized 10 based on an

appropriate operation command fromthe renpte-operating apparatus
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the video signal output fromthe signal processing unit to the
r enot e- opley athenglrapparatiasplandia. recepti on uni t configured to
recei ve an operation command fromthe renote-operating apparatus; and
a As a result, 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 Dbased 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 apparaius includes a
plurality of crane apparatuses performing loading and unloading
15 1in 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-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

operaticn command from the remete-operating apparatus; and a

25 drive control unit configured to perform driving based on the



25 drive control unit configured to performdriving based on the 10
recei ved operation command. The renote-operating apparatus for
renotely operating the plurality of crane apparatuses includes a
reception unit configured to receive a video signal transmtted from
the plurality of crane apparatuses; a display unit 5 configured to

di splay an i nage 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 traqiplssion unit configured to
transmt the operation command to the crane apparatus to be operat ed.
I dentification infornation of the 10 crane apparatus that has sent

the received video SI is dis ayed | art of the inmage disp
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the display screen 25 matches the identification information of the
crane cur t@at| gonfigured 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



11 being renotely operated. In this manner, the operation comuand
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 smatching_ with the crane apparatus to be
renmotely operated can 10 be easily el it nat ed. According to the
present invention, msmatching between the crane apparatus that has
sent the video i nmage dis qued on_the ponitor and the crane apparatus
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enbodi ment” of the present invention.

5 apparatus, and drive control based on this operation command is
performed by the drive control unit. Since Ehe 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 yvard-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. 3 is a perspective view of a yard crane according to one
enbodi nent of the present invention. 25Fig. 4A is a front el evational
view of a yard crane according 12 to one enbodi nent in the present
i nventi on. Fig. 4Bis a plan view of a yard crane according to
one enbodinment in the present invention. Fig. 5 is a diagram
depicting one exenplary arrangenment 5 of a control consol e and
tel evision nonitors of a renote-operating apparatus according to one
enbodi ment of the present invention. Fig. 6 is a front
el evational view of one exenpl ary arréﬁgenent of television nonitors.
10Fig. 7 is a diagramdepicting one exanple of inmages displayed on
the display screen of a television nonitor. Fig. 8 is a diagram
depictingFBn%n%x%WRHQQWﬁn§m+W ra§ePERERT by RV IR 19%e di spl ay screen of
a television nDP&éf”4B is a plan view of a yard crane according to one
embodiment in the present invention.
Fig. 5 is a diagram depicting one exemplary arrangement
5 of a control console and television monitors of a
remote-operating apparatus according to one emﬁodiment 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 DESCRIPTICON 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 systeml includes a pluralityof vard
cranes 10 and a plurality of yard-crane remote-operating

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



15DETAI LED DESCRI PTI ON OF THE | NVENTI ON One enbodi ment
according to the present invention wll now be described with
reference to the drawings. In this enbodi nent, a crane apparatus w ||
be described by way of exanple of a yard crane. 20Figs. 1 and 2 are
schemati c di agrans depicting the entire concept of a yard-crane
renot e- operati ng system according to one enbodi nent of the present
invention. Referring to Fig. 1, a yard-crane renote-operating system
1 includes apluralityof yard cranes 10_and a plurality of yard-crane
renot e- operati ng 25 appar at uses (here#ﬁafter, referred to as the
"renote-operating 13 apparatuses") 40. The plurality of yard
cranes 10 _are arranged on a plurality of |anes provided in a yard so
t hat theyaPHﬁr?FuT%g'%dﬂ%'directions, and each of these yard cranes
10 is provided wth.a_unigue identification nunber. Referring.t,
Flg 2 each yalte BHERETABY R g tT R aanc: dhohe Aaag SR aifs iRk £
appar at us : L.G:drj . 1sThe i deo
transm ss?%%ag%% ratval;g e%frlﬁ hﬁ@&?&é&%ﬁ%ﬁ&?%h@%ﬁ %%gsr?g%%sdl Cth%%’
(i mage- acguiyr bagh Wt Lokl Jo@d24iraftey! HEOIL NANAIIRS QR tAWL gH%y oo

apparatus 25 for 10 sw tchi'ng between video 'signals acquire _
pluralsty;iabneareeasi ol nubd4 . aGeH g gt fo 3 QUBPUWa&E grs%g S£AL1I0N

signal sent fromone of the renote-operating apparatuses 4

(descri bedsl ptevided witgnal wikeeesshngnsesciowndmirgnals ROOEASSAN]
uni.t) 26 for applying predeterm ned signal processing to a

pr edet er menédnd bi ¢t dieivesiqdir odebppiedt by 3the Thdevideansmrssiigsion
swi t chi ng apparatus_ 25, and a transm ssion section (transm ssion
unit) 27 PBParpEREmMQ tinsd Wdest Reb Hermt o st SBINGY a8 p pHRI YR LD HHE]
vi deo signal processed by the signal processing section 26. The

aut omat i cpaftrgé TohProl/ appHten aF&F‘E?él‘E%rﬁwr chipgARRAFHUS02S 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 prqcessed 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



20 receives an operation command transmtted fromthe
renot e- operati ng apparatus 40. The automatic-drive control apparatus
30 includes a transm ssion and reception section (reception unit) 31
for transmtting, for exanple, the identification nunber thereof to

t he renote-operating apparatus 25 40 and a drive control section
(drive control unit) 32 for 14 controlling the driving of the yard
crane 10 based on the operation command recei ved by the transm ssion
and reception section 31. The iignal processi ng section 26
includes a plurality of four-screen c ftbi ners 261 configured to
conbi ne and out put video 5 signals output fromthe video-transm ssion
sw t chi ng _appar at us ; pluraljty of dul ators 262 for nodul ating
and oul tpﬁ?gfﬁ% %gggi%ﬁgﬁggﬂ%ﬁ? Hérgoﬁ?pg&oe%ﬁs%%%i%r@%flO&nd
a mxer 2 for.mxing the signals fromthe nodul ators 262 and
convert i ngglflﬂ%n%ir%enca 1greldn§3 %119‘? %rrr%ltsméﬁﬁﬁ%r?% & F5P tﬁ?&ni%?gjs‘?rbr?.l‘
The 10 four- scragn £opRINGESE0diAd i ofl 883l ANRRESST 08, SR £26
have a superi nposing function for superinposi ng e i dentification

i nfor mat i @pnpf st heey REALSHERE 2@t Sorf A MIcdeRs Hogahs IHPBLERSL video
vi deo-transm ssion sw tching apparatus 25. Wth this function, when a

vi deo si gBabnaBbs dhiiphay edomtthe: Yodedeptiféwaddih BURbenifl ddiarsand
crane is displayed in part of the display imge. Referring to
Fig. 3, eadh yaldreiahe dDmoculdesaplA62altbiynadulagsgl 2nd uppagrited ngn
the ground of the yard via a plurality of travel wheels 11 and beans
13 bri dgediges weegnalre firegs the foultsdueen gambxipestr 861 urasd vi i xtelre
| egs 12 and_t he beans 13. The yard crane 10 further _includes a

trol | ey 14536 Bt thRes Ewks 180m $hgsnadlpdomsyadt endrearieerding

directions, of the beans 13 and a |l oad bl ock 15 suspended fromthe
trolley 1§he signals 1nto 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 vard crane 10, the above-~described cameras 21 to

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



In this yard crane 10, the above-described caneras 21 to 25 24 are
installed at, for exanple, the follow ng |ocations. 15

Referring to Fig. 4A, the canera 21 is provided on the trolley 14 so
as to capture an inmage of the head of a container 90 or 91 | ocated

t herebel ow. This canera 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 canera 21 has a

swi vel mechani sm and a zoon1nechan|sn1§o 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 |load block 15 so as to 10 capture

the i mages of corners 90 the cont ai ner cated t el o

These caner as %?fgfé ﬁ?rgﬁg% o'Rh Q:ﬁ§m§Fﬁcégdl§tEEQ¥ dF g%&red
cont ai ner n.he_canfir mhen t he_| oad ck, 15 i s.1 ower

Furt her rmtrrgql[eﬁ’elgasrr%raass tQZ AR 2L % ﬁagaofﬁ  PREAS & PO Fv%galner

position Q?S‘é’eﬁe D 1128 1AM L NGTe 1, U”&hl§Jdé?]nteer%52fefs°5§r@8§e&%t 2, Der

90 | ands an transverse direction cont ai ner can be

confir med- yhgAmb&e we@REBL RS 0 oieSt P BEt handl 6d.or o1 can%v?%uéff

l egs 12 is provided with two caneras 23 to capture an i nage o

entire baghh Mifrmdobesds t B dohdliapprapshes anHar0ledopFukyhbhrosé de
thereof. These cameras 23 are arranged so that the position of the

entire corftisa mame®d 2anhbe &onhnmdedeuhhnhsmusmdb@fnnmlmhehanmsmlﬂ@r
91 is placed onto the chassis 80 when the container 91 is to be
| oaded orthdtfe thisassndiBionReimriindane FifgthdBrrdmarcagaiver gonlirmed
provided so as 25 to capture inmages in the travel direction of yard
crane 10.iMHaxe event of an abnormality.
Two cameras 22 are provided on the lcoad block 15 so as to
10 capture the images of corners 90b of the container 920 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 20 until just
15 ©before the container 90 lands and the transverse direction of
the container 90 can be confirmed when the container 80 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 81 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



16 caneras 24 are provided to ensure safety in the forward and
backward directions, respectively, of the travel route when the yard
crane 10 is to travel. Referring back to Fig. 2, each
renot e- operating apparatus 5 40 includes a reception section
(reception unit) 41; a video-reception switching apparatus 42;
television nonitors' (display units) 43; a control console
(renmote-operating unit) 44; a data processing term nal device 45; and
a transm ssion and reception section % The reception section 41
includes a 10 | eakage coaxial cable 6I%installed, for exanple, in the
crane yard. The video-reception swtching apparatus 42 is connected

to the reception ction 41 so that video | S

cameras 2£305t99 24 iR headeRrel Rnahr i el S Gohride tod ?arw e "ehna
nonitors ei ved vi.deo .i a

The tel ewéglcgﬁan% rc‘)arcs lﬁ-’g%anﬁeﬁ%e(:tclc‘fr?‘tllydlggscﬁ’seopléa‘ﬂ% gr‘i’I 2?21
for exarrp:ygr as é@gW@bll Rd-+rave]he control console 44 is prOV|ded
with |levers gl ﬁaV|ng a function for operating the yard crane 10, as

vel | as the troﬂaé@rrlﬂlggagck% regd DI @gkh%w&wo%%qakmng%aﬂa@us

crane 10. These levers 51 are arranged 20 in front of a driver seat

52 so $hayot hec DPEEAtOIr LAHLAREr dkett BN Wi dier it tuinig)i a1t hg driver
seat 52. The nonitors 43 include six nonitors 43a to 43f arranged so

that the opdeatpecean @asivitchdagt hppscaeensi2 heredefvikiom mbeitons r ol
console 44. The nonitors 43a and 43b display video i mages 25 of the
oper at ed pdispbag wiitde 4fard coaheoll Carssaaptirrrdtbyopdrating 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
yard. The video-reception switching apparatus 42 is connected
to the reqeption section 41 so that video images captured by the
cameras‘zl 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 vard crane 10, as well as the trolley 14 and the lecad 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 meonitors 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



17 caneras 21 to 24, for exanple, as shown in Fig. 6. Furthernore,
the nonitor 43c displays, for exanple, a sinulated diagramof the
yard crane 10 or noving images of the real-tinme operation of the yard
crane 10. 5The nonitor 43d displays, for exanple, a sinulated diagram
of the yard where the yard crane 10 is disposed or noving inmages
showi ng the real -tinme novenent of the yard crane 10. The nonitor 43e
di spl ays, for exanple, instruction data for controlling the
subsequent operation of the yard crane_10. The nonitor 43f 10

di spl ays, for exanple, a progran1contﬁalling t he 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

obt ai ned F§{M§TE8mpal-Psoly 8t PEHFAE i ASI SRRIG: ith Fhe- Fat aF'pF Brasdnatey

t i nal i 45 (d i.b | at ., 15The dat i, |

(ol S8 8 U Sy B A BRI e
t | 4 d .t t ] i ti ti 6.

The data Eculsiner A A% HR0TEL SRRt T HRECRLRTEE TR e o o

71 which pecehxes,gqvideq signal fromthe monitors 43a and 43b and an
20 opticaP char akt er recog?ition (CCR) unit 72 which reads out

identi§ication rRferakLeNId aMsp1 Y e e o BESACIUL IBGA% tbRG i agram
vi deo- capture board 71. The data processing term nal device 45 al so

i ncl udes afwihelyess eperuniRAyhed dale PDOGEESEPEsse BBvIAgWiafes

acquires the identification information of the yard 25 crane 10

renot el y ehewahgdhayrdsde-tcord novenemis olf etiddyafe rdateal 0 18 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 cobtained 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 consocle 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 43k 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 precessing 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 consocle 44. The data



processing term nal device 45 further includes the conparison section
(conparison unit) 74 for conparing the identification nunber read out
by the OCR unit 72 with the identification nunber acquired by the
Wi r el ess-commruni 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 conparison result and an operation-disabling section
(operation-disabling unit, not shown in the figure) which disables
t he operation of the control 10 consol' 44 are connected to the
conpari son section 74. The vi deo-reception swtching apparatus
42 and the control consal e 4é are connected via a high-|evel personal
conput er PPERFCBD I HE THgRL &68Fcpct OhﬁﬁﬁﬁﬁéénFﬂEdﬁ Nt fPTERISPT
yard cranes 10 in, the yard, instrucis_.the data.processi t.er.m_nal
vt co 1558ET1 Y CLTHER: 0™ RBLbhr 1 o T8 25 Be P enti ety hAraR™
and out pu i - S\ i i | - i [ i iL.ng
higBoy Idad St LGN kaifle be it KhHARRG9RELPR, wu&fﬁag g

apparatus 4 on t cont ent isins i on. ares
video sigpakupfed g ¥ALA LF ted J i
video-recep%?oﬁas&ﬁiching 5%%§$i?ﬁgﬁﬁgécgggsg6ﬁgﬁi?ﬁggégﬁgggég%ﬁhpﬁis

vi deo si gnaltd sledeipihet Phéhigert &N 8hen: dat 10 t43n numbers A tidhe
above-descri bed system structure, the transm ssion and reception

secti on 3Thénsipalritesle ¢iidd repodtarang 100 ad shewh iansiyg s Si nd anid .
reception section 46 provided in the 25 renote-operating apparatus 40
are wir el éssfomderforwhingh theabperatdd ¢F diisniceospeniand remelt izonl wint h
each other through wireless comunication. Wrel ess data
communi caPPBR2 biPR 11 974 180 sReséonp feper &nkiil ki sabdAsdi 8ibn 2ol
reception of an operation conmand to and from a ¥ard crane 10. In
addition,SPﬂﬁnﬁfhﬁgﬁi qﬁg) 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 {o 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



5 section 27 of the video transm ssion apparatus 20 provided in the
yard crane 10 enabl es transm ssion and reception of video and audio
data to and fromthe renote-operating apparatus 40 by the use of
radio waves | eaking fromthe | eakage coaxial cable 61 routed in the
cont ai ner yard. As described above, in the 10 yard-crane
renot e- operati ng systemaccording to this enbodi nent, the

transm ssion path of video signals differs fromthe transm ssion and
reception path of operation commands ig the yard crane 10. The
operation of the yard-crane renote-operating system15 1 with the
above-described structure wll now be descri bed. When one of

th d . 10 | t b tely. d t te- ti

hppar at ustERas or” sha 2EeRRTRRS YrabE kg asfers CEep SR ea e "
oot ;o i tohi : ' d .
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si gnal processing apparatus 26 superinposes the identification nunber

of that ygsdhrkd aeml@ Qarbhersdeplded v 86165 GRAl R0 UdRlsSibh tO
the transm ssion section 27. The video signal having the

identid i ca¢doiomptber 2heofritibd st yaishicisdna dPpsupeds npoechikenean
is transmtted to the 20 renote-operating apparatus 40 via the
transm sstivh wort icoan27 10Tensb Vésleoraigrials ibs erdereeeptinon d vedkage
coaxi al cable 61 routed in the container yard and is then supplied to
a phot ocoa@radidde dapdilta apdedromidiecrenet¢tenemitgidl appasatenidr PEd

into an ogtical signal . in the photoconversion anplifier ,
he use of radioc 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 vard 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



62 and is then supplied to the video-reception sw tching apparatus 42
via an optical cable andapluralityof O E converters 63. In the

vi deo-reception switching apparatus 42, a predeterm ned video signal
is selected based on a video-signal 10 switching signal fromthe

hi gh-1evel PC 80 and is then supplied to the television nonitors 43
via a signal splitter. The television nonitors 43di splaythe supplied
vi deo signal thereon as inmages. At this tinme, since the
identification nunber of the yard crapg 10 is superinposed on the
video signal, the 15 identification nunber of the yard crane 10 is
indicated in part of the inmages displayed on the television nonitors
43, as sh in Fi £ ._an i . il L L t i es
di spl ayedP %mno?{:e@ee%taéclzggi gﬁ) %érll]gan%ﬁsl t4(9r glﬁs%m{ ﬁgagl%{ea%% géggseea%g& nlrr%g ’

front of the conlirol;§05%$9l48a20i $4cLBRYLS RNt RREN AN

operating, for exanple, a I'ever 51 provided on the contro con§§¥ée
44. This eperaitan i@mn@ohﬁaﬁﬂ@igljﬂ(&‘ij tahd g Whegl 8§5p EOSAUN cat i on
data processing section 73 in the data processing term nal device 45.
The dat a pecesH N siehmangl i deyt ce2 45 Taequieesribigl i gheptdlf iigati on 25
information of the yard crane 10 to which this operation command 21
i s transméteskavtint potepttildad el fn chtipho torbareation amp ltiféer
conpari son section 74. On the other hand, the video signal
current| yodizpl aypedhen sheriékdvigi oie noMacorecsBtiionseppt¢lethd o t he
vi deo-capture 5 board 71 in the data_ processing term nal device 45.
The i dent #PPIERTHN4T NL8raRPR bl oY cike pad RYwl iy etipEEiGmIsEdesn

this video.signal .is extracted by the i deo-capture board 71 and the
oo i £ 837 L kper RE AT e o, S B R P e e A o &4 1 T

ConpariSogrgéé%éfﬁlﬂé%’v&ggoi§¥g%£fif%aggfgcéég(%gg%%i8H 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
vard crane 10 is superimposed on the video signal, the
15 identificaticn number of the yard crane 10 is indicated in part
of the images displayed on the television meonitors 43, as shown
in Fig. 7 and Fig. 8.
While confirming the images displavyed 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



10 of the yard crane 10 input fromthe w rel ess-comunication data
processing section 73 is conpared with the identification information
of the yard crane 10 input fromthe OCR unit 72. It is then

det erm ned whether both the identification nunmbers match, and the
determ nation 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 nunbers match, the operator
is informed, by the report section 108 that the operation is normal.
Furthernore, an operation comand inp % on the control console 20 44
is sent to a comunication server and the transm ssion and reception

and i 5t hoh TPIReE T T R CPET 1SS oh ARAC T Sh T et 5
46 to thegﬂéfékﬁﬁéyY%o¥pseéﬁiéar?fylt’ the operation command is
y

recei ved the transm ssion 25 and reception section 31 of the
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10 and is then suppli to the drive control “section

driving ignGaHd iredefitiBASRSh D ANUS OPanFdianCoRnEd v iSRS eguentky,
transm ssion and reception of the video signal and the operation

commaril apeardirrl ¢ alile datwephobeddiny afednimanedéQiandashe The
renot e- operati ng apparatus 40 to achieve renote operation of the yard
crane 10. id¥ntY ief itdsits ome inf ermpeirat bénthe viamdpe oape dS, sepapanpeorl oh
identification information by the conparison section 74 continues. |f
it is detélrhs vadephatgrsol hsi ekinddtesaby dmeanuiderscaletwict brardh/ lasnd
10 result of this conparison, the operator is informed that the
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furthernore, the operation command i pput fromthe control, console 44
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according to the renpte operation systemof this el rment, “a video
si gnal shonédndtien eading vard srieadiongnstatGonhe ods uhiansai t ted

fromthe yard crane
is then determined whether both the identification numbers match,
and the determination result is output to the report section 100
15 (refer fto 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 vard crane 10. As

a result, the operation command is received by the transmission

25 andreception section 31 of the automatic-drive control apparatus



20 10, is received by the reception section 41 of the
renot e- operati ng apparatus 90 and is displayed on the tel evision
nonitors 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 television nonitors 25
43, as shown in Fig. 7 and Fig. 8, the operator can easily confirm
23 whether the identification information di splayed on the display
screen matches the identification inf%rnation of the crane currently
being renotely operated. As a result, “M smatchi ng between the yard
crane which has sent the imge displayed on the 5 display screen and
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is provided, m smatching between d crane which has se
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be sent can be automatically detected. As a result, not only can the

wor kl oad  @hethar-dopedad 00 ahll e Fedtieedopditiit ialSgopa Sl b fY Lan e
detected nore reliably. Furthernore, by providing the report section

100 for noenbyengpétet operet dheofyaadycdetect@d Whideat chisgrenidise
operator can be quickly informed of the fact that m smatching has
occurred. ocparatiden i bh, 15 iRTEE NEFS  openpek obpenli shbldend igéchitdnni s
provi ded for 20 automatically disabling an operation command if
m smat chi AGLBERBELON LY dile SoapardpPhefention o tapntdmaedi splayidd isn
the tel evision nitars 43 can be prevented from bei ng renotel

deiz?grmjr.rr?ed that bot% rl]dent fgcat}.on nun%ers dognot matc}%/ as a
oper at ed.

10 result of this comparison, the coperator 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



What is clainmed is: 1. A video transm ssion apparatus disposed in a
crane apparatus renotely operated based on an operation conmand from

a renotely provided renote-operating apparatus, conprising: an
i mge-acquiring unit configured to acquire an i mage of a | oadi ng and
unl oadi ng operati on; a signal processing unit configured to
process and output a video signal acquired by the inage-acquiring
unit; and a transm ssion unit configured to transmt the video
signal output fromthe signal processijg unit to the renote-operating
appar at us, wherein the signal processing unit perforns

processes including superinposing on the acquired video signal a

processes i ncl udi ng st si ng ¢ _
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apparatus reno oper on an operatio
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transm ssion apparatus according to claim1; and an autonatic-drive
control apparahtiby beinherdidtdifeoputaeBal Cal iavVeeeqnt! Ohi SpPeFAtp

i ncludes: a reception unit configured to receive the operation
command f befwbEe teMphedopedrat whgchppay 8kts; tidndmage displayed on the
5 display screen and the yard crane to be remotely operated can
be easily avoided.

Furthermore, in this embodiment, since the comparison
section 74 for comparing the identification information of the
yvard 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. In
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 drive control unit configured to control driving based on the
recei ved operation command. 3. A systemfor renotely operating a
crane apparatus, conprising: a plurality of crane apparatuses
according to claim?2; and a renote-operating apparatus for renotely
operating the plurality of crane apparatuses, wherein the

r enot e- opefaLE NG AARALAKUS L ncl udes: 25 a reception unit configured
to receive a video signal transmtted fromthe plurality of crane
appar at uses; a display unit configured to display an i mge

based on ajrecei ugtheW d20nShAon apparafud QIRRERCEAL & NG t
configured to input an operation command to one of the crane

appar at usesprarfjarsopematedy eprrated based on an operation command

from a remotely provided remote-operating apparatus,
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 sgignal acquired by the image-acguiring
unit; and

a transmission unit configured to transmit the video
signal output from the signal processing unit to the
remote-cperating apparatus,

wherein the signal processing unit performs processes
including superimposing on the acquired video signal a first

identification information of the c¢rane 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 contrel 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 transm ssion unit configured to transmt the operation command to
the crane apparatus to be operated, and wherein identification
informati on of the crane apparatus that sends the received video
signal is displayed in part of the inagg5di splayed by the display
unit. 4.An automatic-drive control apparatus disposed in a crane

appar at us rendt£lyeper ahedn basasthfARuaBd0per AddiR L amrandof rom a
renotely provided rennte-operatinqvggﬁaratus, conpri si ng: a

reception ShFREtdiFgOréGetot FRE KEabhlef 5 GFe@8mmand from t he

renot e- opespghhradyear at us which received an acquired vi deo signa

having a first identification nunber of the crane apparatus
superi nposed t HerE&Rlagngnit configyredete ohtsRiavusmt 1B88Ri frFeH o2

control driyiag -Lpsedesnstgear ecei ved operati on conmmand.
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 which receilved an
acqguired video signal having a first identification number of
the crane apparatus superimposed thereon; and

a drive control unit configured to control driving

based on the received operation command.



