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AUTOMATICALLY LOCATE VESSEL ADJACENT TO DOCK OR OBJECT
MARINE VESSEL AUTOMATIC DOCKING (MVAD)

o N
BOW
oy My
40P THRUSTER TRANS- 408
THRUSTER 51~ ~46—{DUCER
MANUAL SIGNAL N
TRANS- CONTROLS INTERSECT TRANGS-|| £
DUCER DUCER %
41F’/ \418
TRANS- TRANS-|| &
DUCER DUCER || N\
/ FWD/REV -
42P DRIVE \0_ \423
SELECTOR : —
& ::l o | - LATERAL 5
TRANS-| o TRANS-|| 22| &
DUCER F— oMo =1 P | 10 DUceR || R | 8
s I I &
TRANS- |, — SIGNAL | PARR
DUCER INTERSECT DUCER || N\ [\
44Pj \448
TRANS- TRANS-|| £2 N
DUCER [ MAIN DUCER §\‘S
45P/ PR([))EELELER . STERN \458
& THRUSTER
%2 TRANS
CONTROL PANEL 20 . DUCER -—*'-“47:
STERN SIDE
7 VESSEL
HULL
60

FIG. 1



2/21

AUTOMATIC ACCIDENT AVOIDANCE IN MARINAS AND DOCKING AREAS
MARINE VESSEL AUTOMATIC DOCKING (MVAD)
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PARKING VESSEL AUTOMATICALLY IN SLIP AREA
MARINE VESSEL AUTOMATIC DOCKING (MVAD
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AUTOMATIC LOCATION OF FLOATING BOUY/MOORING
MARINE VESSEL AUTOMATIC DOCKING (MVAD)
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DOCKING SYSTEM FLOW DIAGRAM

THE FOLLOWING DIAGRAM IS STARBOARD SELECTION AS DISPLAYED IN PATENT
APPLICATION FIG.1. FOR EXAMPLE PURPOSES: DOCKING A MARINE VESSEL
TO A STARBOARD SIDE EXTERNAL OBJECT.

BRING MARINE VESSEL TO A STOP APPROXIMATELY
100A—— SIXTY FEET ADJACENT TO AN EXTERNAL OBJECT IN
AN APPROXIMATE PARALLEL ORIENTATION

Y

OPERATOR SELECTS THE “ON”

102A—— BUTTON ON THE CONTROL PANEL
104A—— PROGRAMMABLE PROCESSOR CONTROL UNIT IS

ACTIVATED UPON SELECTION OF THE ON BUTTON

v

A FINAL DISTANCE BETWEEN THE MARINE VESSEL AND THE
EXTERNAL OBJECT IS INPUT BY AN OPERATION FOR WHEN
106A—— THE MARINE VESSEL ARRIVES AT A PRE-SELECTED
POSITION IN RELATION TO THE EXTERNAL OBJECT. PRE-SELECTED
DISTANCE WILL BE DISPLAYED ON CONTROL PANEL

'

ADIRECTION OF TRAVEL IS INPUT BY THE OPERATION THROUGH THE
108A——  SELECTION OF A PORT OR STARBOARD BUTTON. THIS FLOW DIAGRAM
DISPLAYS STARBOARD, THEREFORE STARBOARD IS SELECTED.

'

THE PROGRAMMABLE PROCESSOR CONTROL UNIT TRANSMITS A SIGNAL
110A—— TO ACTIVATE ASET OF STARBOARD SIDE DISTANCE TRANSDUCERS
AND SIMULTANEOUSLY STARBOARD LATERAL POSITION TRANSDUCER

DISTANCE LATERAL
TRANSDUCERS TRANSDUCER
TO 112B TO 112C
FIG. 5B FIG. 5C

FIG. 5A
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STARBOARD TRANSDUCER OPERATION

FROM 110A
FIG. 5A

'

PROGRAMABLE PROCESSOR CONTROL UNIT ACTIVATES THE BOW

119B—— THRUSTER IN RESPONSE TO DISTANCE AND VELOCITY INFORMATION

TRANSMITTED FROM DISTANCE SENSING TRANSDUCER LOCATED
ON STARBOARD FORE SIDE OF MARINE VESSEL

!

SIMULTANEOUSLY, THE PROGRAMMABLE PROCESSOR CONTROL UNIT
ACTIVATES THE STERN THRUSTER IN RESPONSE TO DISTANCE AND
VELOCITY INFORMATION TRANSMITTED FROM DISTANCE SENSING

TRANSDUCER LOCATED ON STARBOARD AFT SIDE OF MARINE VESSEL

114B——

!

PROGRAMMABLE PROCESSOR CONTROL UNIT CONTROLS BOW
116B——  AND STERN THRUSTER TO MOVE MARINE VESSEL PREFERABLY
AT A VELOCITY OF ONE FOOT EVERY TWO SECONDS

Y

PROGRAMMABLE PCT ELECTRONICALLY COMMUNICATES WITH

118B—— THE BOW AND STERN THRUSTERS TO PROGRESSIVELY REDUCE

VELOCITY WHEN THE MARINE VESSEL IS WITHIN TEN FEET FROM
PRE-SELECTED POSITION IN RELATION TO EXTERNAL OBJECT

'

MARINE VESSEL STOPS AT PRE-SELECTED
POSITION IN RELATION TO EXTERNAL OBJECT

'

120B——

MARINE VESSEL AUTOMATICALLY REMAINS AT THE PRE-SELECTED
122B—  POSITION IN RELATION TO EXTERNAL OBJECT INDEFINITELY WHILE
THE PROGRAMMABLE AUTOMATIC DOCKING SYSTEM IS IN OPERATION

FIG. 5B
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LATERAL TRANSDUCER OPERATION

FROM 110A
FIG. 5A

J

112C——

THE STARBOARD LATERAL SIDE POSITION TRANSDUCER DETECTS
A PRECISE LATERAL REFERENCE POINT ON THE EXTERNAL OBJECT
AND WIRELESSLY TRANSMITS PRECISE LATERAL REFERENCE POINT

TO PROGRAMMABLE PROCESSOR CONTROL UNIT

!

114C——]

PROGRAMMABLE PROCESSOR CONTROL UNIT MEMORIZES PRECISE
LATERAL REFERENCE POINT ON THE EXTERNAL OBJECT FROM
WHICH ANY LATERAL MOVEMENT OF MARINE VESSEL
THEREAFTER IS PROCESSED

Y

116C ——]

PROGRAMMABLE AUTOMATIC DOCKING SYSTEM COMPENSATES
FORANY LATERAL MOVEMENT OF THE MARINE VESSEL THROUGH
THE PROGRAMMABLE PROCESSOR CONTROL UNIT CONTROLLING

APLURALITY OF ACTUATORS IN RESPONSE TO REAL-TIME
DISTANCE AND VELOCITY INFORMATION

Y

118C——

THE ACTUATORS ENGAGE THE FORWARD/REVERSE DRIVE
SELECTOR MAINTAINING THE MARINE VESSEL IN A CONTROLLED
LATERAL PATH OF TRAVEL TOWARD THE MEMORIZED PRECISE
LATERAL REFERENCE POINT ON THE EXTERNAL OBJECT

!

120C——]

WHEN MARINE VESSEL REACHES PRE-SELECTED POSITION,
THE STARBOARD LATERAL SIDE POSITION TRANSDUCER
CONTINUES TO TRANSMIT LATERAL POSITION INFORMATION
TO THE PROGRAMMABLE PROCESSOR CONTROL UNIT

!

122C——

THE MARINE VESSEL WILL REMAIN AT THE PRE-SELECTED
POSITION INDEFINITELY WHILE THE PROGRAMMABLE
AUTOMATIC DOCKING SYSTEM IS IN OPERATION

FIG. 5C
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AUTOMATIC COLLISION AVOIDANCE

200—| OPERATOR ENGAGES FORWARD
DRIVE OF MARINE VESSEL

Y

202 —_| OPERATOR SELECTS “ON”
BUTTON ON CONTROL PANEL

!

204 —| PCU ISACTIVATED FOR
COLLISION AVOIDANCE MODE

;

206—| PCU TRANSMITS TO BOW DISTANCE/VELOCITY

TRANSDUCER WHICH IS ACTIVATED

!

208—— VELOCITY INFORMATION BETWEEN THE MARINE VESSEL

BOW AND EXTERNAL OBJECT (IF PRESENT) TO PCU

v

10— PCU COMMUNICATES WITH APLURALITY OF

212——]

ACTUATORS WHICH CONTROLS DRIVE SELECTOR

Y

DRIVE SELECTOR AUTOMATICALLY MAINTAINS
MARINE VESSEL VELOCITY AT 5 KNOTS

!

BOW TRANSDUCER TRANSMITS IN REAL TIME DISTANCE & |

214 ——]

WHEN BOW TRANSDUCER DETECTS EXTERNAL OBJECT AT ONE
HUNDRED FEET OR LESS, IT TRANSMITS INFORMATION TO PCU
WHICH COMMUNICATES WITH A PLURALITY OF ACTUATORS

!

216——

APLURALITY OF ACTUATORS CONTROLS THE DRIVE SELECTOR
TO PROGRESSIVELY REDUCE VELOCITY BY 0.06 KNOTS PER
FOOT OF TRAVEL, STOPPING THE MARINE VESSEL'S BOW,
TWENTY FEET FROM EXTERNAL OBJECT

!

218——]

THE MARINE VESSEL BOW IS MAINTAINED 20 FEET FROM
EXTERNAL OBJECT, ALTERNATIVELY, IF THE BOW TRANSDUCER
DOES NOT DETECT AN EXTERNAL OBJECT WITHIN ONE
HUNDRED FEET OF BOW THE SYSTEM RETURNS TO STEP 212

FIG. 6
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DOCKING SYSTEM FLOW DIAGRAM

AUTOMATIC MANEUVERING A MARINE VESSEL INTO ASLIP

FLOW DIAGRAM FOR EXAMPLE DEMONSTRATES FORWARD
MOVEMENT WITH STARBOARD SELECTION

300A—— OPERATOR SELECTS SLIP FORWARD |

BUTTON 64 ON CONTROL PANEL 20

:

PCU ISACTIVATED TO OPERATE I

S02A—— IN SLIP FORWARD MODE

:

304A—] OPERATOR SELECTS STARBOARD
BUTTON ON CONTROL PANEL

;

PCU TRANSMITS TO STARBOARD SIDE

306A—— DISTANCE TRANSDUCERS AND

SIMULTANEOUSLY BOW TRANSDUCER
WHICH IS ACTIVATED

BOW DISTANCE
TRANSDUCER TRANSDUCERS
TO 308B TO 308C
FIG. 7B FIG. 7C

FIG. 7A
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FLOW DIAGRAM

AUTOMATIC MANEUVERING OF AMARINE VESSEL INTO ASLIP

BOW TRANSDUCER OPERATION

FROM 306A
FIG. 7A

Y

BOW TRANSDUCER TRANSMITS DISTANCE AND

308B——  VELOCITY INFORMATION BETWEEN MARINE

VESSEL'S BOWAND DOCK TO PCU

Y

310B——

IN RESPONSE, PCU COMMUNICATES WITH ACTUATORS
ENGAGING FORWARD/REVERSE DRIVE CONTROL

312B——

Y

FORWARD/REVERSE DRIVE CONTROL
MAINTAINS VELOCITY AT TWO KNOTS

|

314p— THREE FEET BETWEEN MARINE VESSEL BOW AND DOCK,

WHEN BOW TRANSDUCER TRANSMITS DISTANCE OF

PCU CONTROLS ACTUATORS AND FORWARD/REVERSE
DRIVE CONTROL STOPPING MARINE VESSEL

FIG. 7B
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DOCKING SYSTEM FLOW DIAGRAM
AUTOMATIC MANEUVERING OF A MARINE VESSEL INTO A SLIP
DISTANCE TRANSDUCER OPERATION

FROM 306A

FIG

. 7TA

d

DISTANCE TRANSDUCERS TRANSMIT REAL TIME
DISTANCE INFORMATION BETWEEN MARINE
VESSEL AND SLIP WALKWAY TO PCU

Y

310C——

PCU ENGAGES BOW THRUSTER IN RESPONSE TO
STARBOARD FORE SIDE TRANSDUCER INFORMATION

Y

312C——

PCU ENGAGES STERN THRUSTER IN RESPONSE TO
STARBOARD AFT SIDE TRANSDUCER INFORMATION

\

i

314C——

PCU CONTROLS BOW AND STERN THRUSTERS TO
MAINTAIN ATWO FEET DEFAULT DISTANCE BETWEEN

STARBOARD SIDE OF AMARINE VESSEL AND SLIP WALKWAY

Y

316C——

PCU MAINTAINS CONTROL OF BOW THRUSTER, STERN
THRUSTER AND DRIVE SYSTEM TO MAINTAIN MARINE
VESSEL'S POSITION INDEFINITELY WHILE AUTOMATIC

DOCKING SYSTEM IS OPERATING

FIG.

7C



12/21
FLOATING BUOY/MOORING OPERATION

OPERATOR BRINGS THE MARINE VESSELS BOW INTO
400——] APPROXIMATE ALIGNMENT WITH FLOATING BUOY/MOORING
UP TO TWO HUNDRED FEET AHEAD OF MARINE VESSEL

Y

OPERATOR SELECTS BUOY BUTTON ON CONTROL PANEL

402 — WHICH ACTIVATES THE PCU IN FLOATING BUOY MODE
404—| PCU TRANSMITS TO BOW DISTANCE/VELOCITY

TRANSDUCER WHICH IS ACTIVATED

406—— VELOCITY AND LOCATION INFORMATION OF MARINE VESSEL'S
BOW IN RELATION TO FLOATING BUOY/MOORING BACK TO PCU

!

408 —— PCU COMMUNICATES WITH A PLURALITY OF ACTUATORS

v

ACTUATORS ENGAGE THE DRIVE SELECTOR
CONTROLLING VELOCITY AT TWO KNOTS

!

PCU COMMUNICATES WITH BOW THRUSTER ENGAGING |

BOW TRANSDUCER TRANSMITS IN REAL TIME DISTANCE, |

410——

412——| OPERATION IN RESPONSE TO BOW TRANSDUCER LOCATION
INFORMATION OF BUOY/MOORING MAINTAINING MARINE
VESSEL'S DIRECT PATH OF TRAVEL

Y

WHEN BOW TRANSDUCER TRANSMITS DISTANCE OF THREE
414——] FEET FROM MARINE VESSEL'S BOW TO BUOY/MOORING
PCU ENGAGES A PLURALITY OF ACTUATORS

Y

ACTUATORS CONTROL DRIVE SELECTOR STOPPING MARINE
VESSEL'S BOW THREE FEET FROM BUOY/MOORING

Y

THE PCU CONTROLS THE DRIVE SYSTEM AND BOW
418—— THRUSTER MAINTAINING MARINE VESSEL'S POSITION
INDEFINITELY WHILE DOCKING SYSTEM IS OPERATING

416——

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 OBJECT

S00A——

OPERATOR SELECTS ON BUTTON
ON CONTROL PANEL

:

502A—— PROGRAMMABLE PROCESSOR I

CONTROL UNIT PCU ISACTIVATED

:

OPERATOR SELECTS THE DESIRED DISTANCE TO MOVE MARINE
504A—— VESSEL AWAY FROM THE EXTERNAL OBJECT BY SELECTING
PLUS BUTTON OR MINUS BUTTON ON THE CONTROL PANEL

'

OPERATOR TO SELECT STARBOARD BUTTON
S06A—— ON CONTROL PANEL TO MOVE AWAY FROM
STARBOARD SIDE EXTERNAL OBJECT

:

PCUACTIVATES STARBOARD DISTANCE TRANSDUCERS
AND LATERAL POSITION TRANSDUCER WHICH
TRANSMITS REAL TIME DISTANCE, VELOCITY AND
LATERAL POSITION INFORMATION BACK TO PCU

508A——]

DISTANCE/VELOCITY LATERAL POSITION
TRANSDUCERS TRANSDUCER
TO 510B TO 510C
FIG. 9B FIG. 9C

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

FROM 508A
FIG. 9A

{

510B——

THE PCU RESPONDING TO INFORMATION FROM

DISTANCE TRANSDUCERS ACTIVATES BOW THRUSTERS

MOVING MARINE VESSEL TOWARD PRE-SELECTED
POSITION AWAY FROM EXTERNAL OBJECT

Y

912B——

THE PCU RESPONDING TO INFORMATION FROM
DISTANCE TRANSDUCERS ACTIVATE STERN THRUSTER
MOVING MARINE VESSEL TOWARD PRE-SELECTED
POSITION AWAY FROM EXTERNAL OBJECT

Y

914B——

BOW AND STERN THRUSTERS ENGAGE, MOVING MARINE
VESSEL TOWARD PRE-SELECTED POSITION AT A VELOCITY
OF ONE FOOT EVERY TWO SECONDS DEPARTING AWAY

FROM EXTERNAL OBJECT

!

516B——

WHEN MARINE VESSEL IS WITHIN TEN FEET OF

PRE-SELECTED POSITION AWAY FROM EXTERNAL OBJECT,
THE PCU COMMUNICATES WITH BOW & STERN THRUSTERS
REDUCING VELOCITY BY 0.03 KNOTS PER FOOT OF TRAVEL

Y

518B——

PCU CONTROLS BOW AND STERN THRUSTERS STOPPING
MARINE VESSEL AT PRE-SELECTED POSITION IN RELATION

TO EXTERNAL OBJECT

'

920B——

MARINE VESSEL WILL AUTOMATICALLY REMAIN AT THE
PRE-SELECTED POSITION IN RELATION TO EXTERNAL
OBJECT WHILE THE AUTOMATIC DOCKING SYSTEM IS

OPERATING REGARDLESS OF WIND OR WATER CURRENTS

FIG. 9B
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DOCKING SYSTEM DEPARTURE FROM EXTERNAL OBJECT
FOLLOWING EXAMPLE: MARINE VESSEL DEPARTING STARBOARD EXTERNAL OBJECT

FLOW DIAGRAM LATERAL POSITION TRANSDUCER OPERATION

FROM 508A
FIG. 9A

d

5100 ——| STARBOARD LATERAL POSITION TRANSDUCER
DETECTS A PRECISE LATERAL REFERENCE POINT
ON THE EXTERNAL OBJECT

Y

PCU MEMORIZES THE LATERAL REFERENCE POINT ON
512C—— THE EXTERNAL OBJECT FROM WHICH ANY LATERAL
MOVEMENT THEREAFTER IS PROCESSED

!

PCU AUTOMATICALLY COMPENSATES FOR ANY LATERAL
514C—— MOVEMENT BY ENGAGING ACTUATORS BY CONTROLLING
FORWARD/REVERSE DRIVE SYSTEM

!

THE FORWARD/REVERSE DRIVE MAINTAINS THE MARINE
516C——{ VESSEL'S LATERAL PATH OF TRAVEL IN RELATION TO THE
MEMORIZED LATERAL REFERENCE POINT TOWARDS THE
PRE-SELECTED POSITION AWAY FROM EXTERNAL OBJECT

]

WHEN THE PRE-SELECTED POSITION IS REACHED,

518C——— THE LATERAL POSITION TRANSDUCER CONTINUES

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

FIG. 9C
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RECEIVING, BY A CENTRAL PROCESSING UNIT, FROM
AVISION RANGING PHOTOGRAPHY SYSTEM, AT
LEAST ONE OPTICAL FEED INCLUDING DATA
PROVIDING A MAPPING OF AN ENVIRONMENT

SURROUNDING A MARINE VESSEL

DISPLAYING, BY THE CENTRAL PROCESSING

UNIT, ONATOUCH SCREEN MONITOR,
THE MAPPING OF THE ENVIRONMENT

'

1106 ——

RECEIVING, BY THE CENTRAL PROCESSING
UNIT, FROM THE TOUCH SCREEN MONITOR,

TARGET LOCATION DATA

!

1108 ——

DIRECTING, BY THE CENTRAL PROCESSING UNIT, AT
LEAST ONE ELEMENT OF APROPULSION SYSTEM OF
THE MARINE VESSEL, TO MOVE THE MARINE VESSEL

TO THE TARGETED LOCATION, USING THE MAPPING

FIG. 11A
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