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521

DOCKING SYSTEM FLOW DHAGRAM

THE FOLLOWING DIAGRAM IS QTARBOARD SELECTION AD DISPLAYED IN PATENT
APPLICATION FIG. 1. FOR EXAMPLE PURPQEES: DOCKING A MARINE VEBGEL
TO A STARBQARD BIDE EXTERNAL OBECT

v BRING MARINE VESBEL TO A STOP APPROXIMATELY
WA~~~ SIXTY FEET ADJACENT TO AN EXTERNAL OBJECT I
AN APPROXIMATE PARALLEL ORIENTATION

;

ACTIVATED UPON SELECTION OF THE ON BUTTON

!

A FINAL DISTANCE RETWEEN THE MARINE VESSEL AND THE
EXTERNAL OBJECT 18 INPUT BY AN OPERATION FOR WHEN
HBA~ THE MARINE VESSEL ARRIVES AT A PRE-SELECTED
PUSITION N RELATION TO THE EXTERNAL UBJECT. PRE-SELECTED
DISTANCE WiLL BE DISPLAYED ON CONTROL PANEL

Y

_ ADIRECTION OF TRAVEL I8 INFUT BY THE ORERATION THRQUGH THE
1088t SELECTION OF A PORT OR STARBOARD BUTTON. THIS FLOW DIAGRAM
DISPLAYS STARBOARD, THEREFORE STARBOARD 18 SELECTED.

Y

THE PROGRAMMABLE PROCEESOR CONTROL UNIT TRANSMITS A SIGNAL
PR TOACTR \‘z‘(f“ ASET OF STARBOARD SIDE DISTANCE TRANSDUCERS

o CPERATOR SELECTS THE "ONY
BUTTON ON THE CONTROL PANEL
T — ?‘N{ CORAMMABLE PROCESSOR CONTROUUNITE E

AND SIMULTANEQUBLY STARBOARD LATERAL PORITION TRANSDUCGER
DISTANCE LATERAL
“&A’\‘QQJ ERS TRANSDUCER

o@rmmsssny

é

B TO 120
§:§C 5& FIG. 586G

FIG. 8A
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STARBOARD TRANSDUGER QPERATION

FROM 110A
FiG. BA
PROGRAMABLE PROCESSOR CONTROU UNIT ACTIVATES THE BOW
THRUSTER [N RERPONGE TO DISTANCE  AND VELOTITY INFORMATION

TRANSMITTED FROM DISTANCE SENSING TRANSDUCER LOCATED

SIMULTANEOUBLY, THE PROGRAMMABLE PROCESSOR CONTROL UNIY
ACTIVATEDR THE STERN THRUSTER IN RESPONSE TO DISTANCE AND
VELGDITY INFORMATION TRANSMITTED FROM DISTANCE SENSING
TRANSDUCER LOCATED ON STARBOARD AFT SIDE OF MARINE VESSEL
PROGRAMMABLE PROCERSOR CONTROL UNIT CONTROLS ROW
OB AND STERN THRUSTER TO MOVE MARINE VESSEL PREFERARLY

AT AVELQCITY OF ONE FOQOT EVERY TWO SECONDS

%,

PROGRAMMABLE PCT ELECTRONICALLY COMMURNICATES WiTH
THE BOW AND STERN THRUSTERS TO PROGRESSIVELY REDUCE
VELQUITY WHEN THE MARINE VESSEL IS WITHIN TEN FEET FROM

FRE-SELECTED POSITION IN RELATION TO EXTERNAL OBIRCY

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

MARINE VESSEL STOPS AT PRE-SELECTEDR
POSITION IN RELATION TO EXTERNAL OBJIECT

1148

P8R

1208

%

MARINE VESSEL AUTOMATICALLY REMAING AT THE PRE-SELECTED

>
T et

1Bwed  POSITION B RELATION TO EXTERNAL ORIECT INDEFINITELY W
THE PROGRAMMASLE AUTOMATIC DOURING BYSTEM (S IN OPERATION

FIG, 5B
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LATERAL TRANBDUCER OF
FROM 1104
G BA

{

ERATION

PG~

THE STARBOARD LATERAL SIDE POQITION TRANSDUGER DETE
A PREGISE LATERAL REFERENCE POINT ON THE EXTERNAL !
AND WIRELESSLY TRANSMITS PRECIGE LATERAL REFERENCE POINY

TOPROGRAMMABLE PROCESSOR CONTROL UNIT

.

FROGRAMMA PRECIRE

LATERAL REFERENCE POINT ONTHE EXTERNAL ORJECT FROM
WHICH ANY LATERAL MOVEMENT OF MARINE VESSEL

BLE FROCESSOR CONTROL UNIT MEMORIZES

ot aton
il
Ss ¥ mia

ER 1S L.

PROGRAMMABLE AUTOMATIC DOCKING SYSTEM COMPENGATES
FOR ANY LATERAL MOVEMENT OF THE MARINE VESSEL THROQUGH
THE PROGRAMMABLE PROCGESSOR CONTROL UNIT CONTROULING

ARLURALITY OF ACTUATORS (N RESPONSE TO REAL-TIME
DISTANCE AND VELOQITY INFORMATION

R 1 SR

THE ACTUATORS ENGAGE THE FORWARDIREVERSE DRIVE
SELECTOR MAINTAINING THE MARINE VESSELIN ACONTROLLED
LATERAL PATH OF TRAVEL TOWARD THE MEMORIZED PRECISE
LATERAL REFERENCE POINT ON THE EXTERNAL OBECT

L™
[ .

WHEN MARINE VEGSEL REACHES PRE-SELECTED POSITION,
THE STARBOARD LATERAL SIOE POSITION TRANSDUCER
CONTINUEE TO TRANSMIT LATERAL POSITION INFORMATION
TO THE PROCRAMMABLE PROCESZOR CONTROL UNIT

1

TR

230

1

THE MARINE VESSEL WILL REMAIN AT THE PRE-SELECTED
FOSITION INDEFINITELY WHILE THE PROGRAMMABLE
AUTORATIC DOCKING SYSTEM 1S 1IN OPERATION

L o R

FiG, 8C
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AUTOMATIC CQULISION AVOIDARCE

DRIVE OF MARINE VESSEL

!

0 QPERATOR BELECTS ""QE\%“
BUTTON ON CONTRY

QOPERATOR ENGAGES FORWARD E

E{}‘i MR O

FOUISACTIVATER FOR
COLUSION AVOIDANCE MORE

y

FOU TRANGRUETS TO BOW DISTANCENVELOCHY E

TRANBDUGER WHICH I3 ADTIVATED

'

BOW TRANSDUCER TRANSMITS IN REAL TIME DISTANCE &
e VELOGITY INFORMATION BEY WEE\*T& E ‘iFR NMXMSE
b* Q\\i EXTERNAL GBJECT {

45 PO COMMURNICARTED WITHAPL G‘%ﬁ\ti Y OF
‘ ACTUATORS WHICH CONTROLS ORI L§ CTOR

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, —————

- DRIVE SELECTOR AUTONATICALLY MAINTAINS
WARINE

§ WHEN BOW TRANSRUCER DETECTS RXTH
et HUNDRED FEET OR LESS, 1T TRANSMITS INFORMATION TC‘ P

RNAL OBJECT AT ONE |

WHICH COMMUNICATES WITH A PLURALITY OF ACTUATORS

APLURALITY OF ACTUATORS CONTROLS THE DRIVE BELECTOR
RN TQ PROGRESSIVELY REDUCE VELOGITY BY .00 KNOTS PER
FOOT OF "'"?%X\*CL, "\7"‘9? *\é{‘ THE MARINE VESSEL'S BOW,

TWENTY FEEY EXTERNAL DBIECY

| THE MARINE VEGSEL BOW IS MAINTAINED 20 FEET FROM

¢ | EXTERNAL OBIECT, ALTERNATIVELY, IF THE BOW TRANSDUCER
DOES NOT DETECT AN EXTERNAL ORJECT WITHIN ONE

HUNDRED FEETOF BOW THE SYSTEM RETURNR TO RTER 2

-]
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DOCKING SYSTEM FLOW DIAGRAM
AUTOMATIC MANEUVERING A MARINE VESSEL INTOASLP

FLOW DHAGRAM FOR EXAMPLE DEMONGTRATES FORWARD
?vii}“« EMENT WITH STARBOARD SELECTION

P ﬁP”RﬁT{?R‘ ELECTS 8LIF FORWARD
- 1 BUTTON 84 ON CONTROL PANEL 26

é

FLUIS ACTIVATED T OPERATE E

i SUIP FORWARD MODE

%

OPERATOR SELECTS ssms ARD
BUTTON ON CONTROL P

POL TRANSMITS TO STARROARD SIDE 1

0BA——t  DISTANCE TRANSDUCERSAND |

SIMULTANEQUSLY BOW TRANSDUCER
WHICH I8 ACTIVATED

NN 4N
SRR

o,

BOW QISTANCE
TRANSDUCER TRANSDUCERS
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FLOW DIAGRAM
AUTOMATIC MANEUVERING OF A MARINE VESSEL INTO A SUF
ROV TRANSDUGER DPERATION

FROM 306A
FiG. TA

» SOW TRANGDUCER TRANSMITS DISTANCE AND
08B~ VELOGITY INFORMATION BETWEEN MARINE
VESEEL'S BOWAND DOCKTO RCU

{

N RESPONSE, PCU COMMUNICATES WITH ACTUATORS |
ENGAGING FORWARDIREVERSE DRIVE CUNTRML

Y

5495 | FORWARDIREVERSE DRIVE CONTROL |
e MAINTAING VELOCITY AT TWO KNOTS |

'

WHEN BOW TRANSDUCER TRANSIMITS DISTANCE OF

318§ 1 HIREE PEET BETWEEN MARINE VESSEL BOW AND DOCK,

P &(}?\if‘?\}LS ACTUATORE AND FORWARIYREVERSE
RIVE CONTROL STORPING MARING VESSEL
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DOCKING SYSTEM FLOW DIAGRAM
AUTOMATIC MANEUVERING OF AMARINE VESSELINTOASLIP
DISTANCE TRANSDUCER QPERATION

FROM 3068A
FiG. 7A
DISTANGE TRANSDUCERS TRANSMIT REALTIME

SABC—~—  DISTANCE INFORMATION BETWEEN MARINE
VESSEL AND BLIF WALKWAY TO RCU

Y

e POU ENGAGES BOW THRUSTER IN REGPONSE TO
SRV STARBGARD FOSE BIDE TRANSDUCER INFCORMATICGN
4 POU ENGAGES STERN THRUSTER IN RESPONSETO
i STARBOARD AFT SIDE TRANSDUCER INFORMATION

1

FOUCONTROLS BOW AND BTERN THRURTERS TO
MAINTAIN ATWO FEET DEFAULT DISTANCE BETWEEN

STARBOARD SIDE OF A MARINE VESSEL AND SUIP WALKWAY |

1

PCU MAINTAING QONTROL OF BOW THRUSTER, ATERN |
THRUSTER AND DRIVE SYSTEM TO MAINTAIN MARINE
ESSELS POSITION INDEFINITELY WHILE AUTOMATIC |
DOCKING SYSTEM IR OPERATING

g
&2

Fi3. 76
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FLOATING RUQYMQURING OPERATION

QPFERATOR BRINGS THE EvimxiN*“ VESRELS BOW INTO
0] APPROXMATE ALIGNMENT WITH FLOATING BUOYIMOORING
UP TO TWO HUNDRED FEETA%&}«S OF MARINE VERSEL

1

o ORERATOR SELECTS BUDY BUTTON ON CONTROL PANEL |
o WHICHACT ‘\f‘,ﬁ‘{?g’a THE FCUIN FLOATING BUOY MDDE
PR PO TRANSMITS TO BOWY DISTANCENVELOCHY

TRANSDUCTER WHICH I8 ACTIVAT

. BOW TRANSDUCER TRANSMITS IN REAL TIME DISTANCE,
S8t YELOCITY AND LOCATION INFORMATION OF MARINE VESSELS
BOW IN RELATION TO FLOATING BUOYIMOCORING BACK TO PCU

:

48 U COMMUNICATES WITH A PLURALITY QF AGTUATORE E

v

ACTUATORS ENGAGE THE DRIVE SELECTOR

et —
e SONTROLLING VELOCITY AT TWO KNOTS
PCU COMMUNIGATES WITH BOW THRUSTER ENGAGING
43| OPERATION N RESPONSE TO BOW TRANSDUCER LOCATION

INFORMATION OF BUOYMOORING MAINTANING MARINE
SSELR DIRECT PATH OF TRAVEL

WHEN BOW TRANSDUCER TRANSMITS DHSTANCE OF THREE
S FEET FROM MARINE VESRELS BOWTO mi}x}‘{*\m RING
PCU ENGAGES & PLURALITY OF ACTUATORE

%

S
T lata

THE PCU CONTROLS THE DRIVE SYSTEM AND BOW
B THRUSTER MANTAIKING MARINE VESBELS ?OS§“§OE‘\£
INDEFINITELY WHILE DOCKING SYSTEM 8 OPERATING

FIG. 8
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DOCKING DEPARTURE SYSTEM FLOW DIAGRAM

FOR THIS EXAMPLE WE WILL SELECT OPERATION FOR
DEPARTURE FROM A STARBOARD SIDE EXTERNAL ORIECT

OPERATOR SELECTS ON BUTTON |
ON CONTROL PANEL

BO0A

) )
B2 R

QPERATOR SELECTS THE DESIRED DISTANCE TO MOVE MARINE
S04t VESSEL AWAY FROM THE EXTERNAL OBJECT BY SELECTING |
PLLS BUTTOR GR MINUS BUTTON ON THE CONTROL PANEL

'

GRERATOR T BELECT STARBGARD BUTTON
SOEA s OGN CONTROL PANEL TO MOVE AWARY FROM
STARBOARD SIDE EXTERNAL QBJECT

!

POLALTIVATES STARBOARD DISTANCE TRANSDUCERS
AND LATERAL POBITION TRANSDUCER WHICH
TRANSMITS REAL TIME DISTANCE, VELOCITY AND
LATERAL POBITION INFORMATION BACK TD PQU

HSTANCENELOCTY LATERAL POSITION
TRAMBDUCERS TRANSDUGER

é ;

TO 108 TO 100
FIG. 9B FIG. 8C

FIG. 9A
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DOCKING DEPARTURE FROM EXTERNAL OBJECT
STARDOARD DISTANCE TRANSDUCER OPERATION

FROM R08A

FIG, BA

v

P N

THE PCU RESPONDING TO INFORMATION FROM
THETANCE TRANBDUCERS AUTIVATED BOW THRUSTERS
MOVING MARINE VEGSEL TOWARD PRE-SELECTED
POSITION AWAY FROM EXTERNAL OBIECT

v

THE PCU RESPONDING TO INFORMATION FROM
CHETANCE TRANSIUCERS ACTIVATE STERN THRUSTER
MOVING MARINE VESSEL TOWARD PRE-SELECTE
POSITION AWAY FROM EXTERNAL ORIECT

Y

A

SOW ANDHSTERN THRUGTERS ENGAGE, MOVING MARIRE
VESSEL TOWARD PRE-SELECTED POSITION ATAVELOCTY
OF ONE FOUT EVERY TWO SECONDS DERPARTING AWAY

FROM EXTERNAL OBIECY

i
y

T

WHEN MARINE VESQEL I8 WITHIN TENFEETOF
RRE-SELECTED POSITION AWAY FROM EXTERNAL OBIECT,

REDUGING VELOCITY BY O3 KNOTS PER FOOT OF TRAVEL

Y

POU CONTROLS BOW AND STERN THRUSTERS STOPPING
MARINE VESBEL AT PRE-SELECTED POSITION IN RELATION
TO EXTERNAL OBJECT

Y

MARINE VESSEL WILL AUTOMATICALLY REMAINAT THE

PRESELECTED POSITION IN RELATION TO EXTERNAL

OBIECT WHILE THE AUTOMATIC DOCKING SYRTEM IS
OPERATING REGARDUESS OF WIND OR WATER CURRENTS

FIG. 9B
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DOCKING SYSTEM DEPARTURE FROM EXTERNAL ORIECT
FOLLOWING EXAMPLE MARINE VESSEL DEPARTING STARBOARD EXTERNAL OBIECT

FLOW DIAGRAM LATERAL POSITION TRANSDUCER OPERATION

FROM S08A
FIG. DA

{

100wt STARBOARD LATERAL POSITION TRANSDUCER
DETECTR A PRECISE LATERAL REFERENCE POINT
ON THE EXTERNAL ORJECT
{
| CU MEMORIZES THE LATERAL REFERENCE POINT ON
SR THE EXTERNAL ORIECT FROM WHICH ANY LATERAL
| MOVEMENT THEREAFTER 15 PROCESSED

—

POU AUTOMATICALLY COMPENGATES FOR ANY LATERAL
S0t MOVEMENT BY ENCAGING ACTUATORS BY CONTROLLING
FORWARDREVERSE DRIVE SYSTEM

; 2
THE FORWARDIREVERBE DRIVE MAINTAING THE MARINE
S8 VESSEUS LATERAL PATH QF TRAVEL IN RELATION TO THE
MEMORIZED LATERAL REFERENGE POINT TOWARDS THE
PRE-BELECTED POSITION AWAY FROM EXTERNAL O8JECT

1

WHEN THE PRE-BELECTED POSITION 18 REACHED,

SIB0 ] THE LATERAL POSITION TRANSDUCER CONTINUES

OPERATION ENABLING THE PCU TO MAINTAIN MARINE
VEBEREL'S LATERAL POSITION INDEFINITELY

FIG. 8C
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RECEIVING, BY & CENTRAL PROCESEING UNIT, FROM
AVISION RANGING PHOTOGRAPHY SYSTEM AT

TR e {EAST ONE OFTICAL FEED INCLUDING DATA

PROVIDING A MAPPING C? AN ENVIRONMENT

RINE VESSEL

SURRQUNDING A

DISPLAYING, BY THE CENTRAL PROCESSING
T s UNIT, ON A TOUCH SCREEN MOMITOR,
THE MARPING OF THE ENVIRONMENT

Y

RECEIVING, BY THE OENTRAL PROCERSING
EEE S UNIT, FROM THE TOQUOH SCREEN MONITOR,
TARGET LOCATION DATA

Y

PHRECTING, BY THE CENTRAL PROCESSING UNIT AT

IR LEAST ONE ELE E& NT OF & PROPULSION SYSTEM OF

*i-*‘c: MARINE VESBEL, T80 MOVE THE MARINE VEBSEL
£ THE TARGETED LOCATION, USING THE MAPPING

FiG. T1A
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