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FIG.]

AUTOMATICALLY LOCATE VESSEL ADJACENT TO DOCK OR OBJECTY
MARINE VESSEL AUTOMATIC DOCKING (MVAD)
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FIG.2

AUTOMATIC ACCIDENT AVOIDANCE IN MARINAS AND DOCKING AREAS

MARINE VESSEL AUTOMATIC DOCKING (MVAD)
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FIG.3

PARKING VESSEL AUTOMATICALLY IN SLIP AREA
MARINE VESSEL AUTOMATIC DOCKING (MVAD)
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FI1G.4

AUTOMATIC LOCATION OF FLOATING BOUY/MOORING
MARINE VESSEL AUTOMATIC DOCKING (MVAD)
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DOCKING SYSTEM FLOW DIAGRAM Fig. 5

The following diagram is starboard selection as displayed in patent application Fig. L.
For example purposes: docking a marine vessel to a starboard side external object.

FIG. 5A

-
100A Bring marine vessel to a stop approximately sixty feet adjacent to an external object in an approximate
parallcl orientation
S
r'r Py
162A Oyperator selects the “ON” button on the control panel
-

104A Programmable processor control unit is activated upon selection of the on bution

A final distance between the marine vessel and the external object is put by an operation for when the

distance will be displayed on control panel.

A direction of travel is input by the operation through the sclection of a port or starboard button, This flow
diagram displays starboard, therefore starboard is selected.

108A

The programmable processor control unit transmits a signal to activate a set of starboard side distance

fransducers and simuitancously starboard lateral position trassducer.

106A {maﬁm vessel arrives at the final pre-selected position i velation to the external object. Pre-selected
110A [

Distance transducers Lateral transducer

i CONTINUED NEXT 2 PAGES l
5B 5C
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Starboard Transducer Operation

Fig. 5B
. . - \
2B Programmable processor control unit activates the bow thruster in response to
distance and velocity information transmitted from distance sensing transducer
located on starboard fore side of marine vessel )

"‘\
(14D Siraultaneously, the programable processor control uuit activates the stern throster
in response to distance and velocity information transmitted from distance sensing
transducer located on starboard aft side of marine vessel J
, . ‘ . N
116R Programmable processor control unit controls bow and stern thruster to move
marine vesse] preferably at a velocity of one foot every two seconds
S/
1188 Programmable PCT electronically communicates with 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 J
120R ( Marine Vessel stops at pre-selected final position in relation to external object.

external object indefinitely while the programmable automatic docking system is in

127R Marine Vessel automatically rernains at the pre-selected position in relation to
operaton
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Lateral transducer operation

FIG. 5C

on the external object and wirelessly transmits precise lateral reference point o
programmable processor control unit

Programmable processor control unit memorizes precise lateral reference point on the
external object from which any lateral movement of marine vessel thereafter is
processed

wmarine vessel through the programroable processor control voit controlling a plurality of
actuators in response to real-time distance and velocity mformation

The starboard lateral side position transducer detects a precise lateral reference point }

Programmable automatic docking systern compensates for any lateral movement of the ]

The actuators engage the forward/reverse drive selector maintaining the marine vessel in
a controlied lateral path of travel toward the meroorized precise lateral reference point ou
the external object.

\

v

When marine vessel reaches final pre-sclected position, the starboard lateral side
position transducer continues to transmit fateral position information to the
programmable processor control unit

fo"’
The marine vessel will remain at the pre-selected position indefinitely while the
programmable automatic docking system is in gperation

.
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AUTOMATIC COLLISION AVOIDANCE
FiG s
7 ™)
Operator cngages forward drive of Marine Vessel
.. A
4 ™
Operator selects “ON” button on Control Panel
Ren A
4 R
PCU 15 activated for collision avoidance mode.

\ &
he N\
PCU transmits to bow distance/veloeity transducer which 1s activated
N S
e ™

Bow Transdocer transmits in real thme distance & veloeity information between the
marine vessel bow and external object (¢f present) to PCU
ta 4
3 A
PCU communicates with a plurality of Actuators which controls Drive Selector,
‘e A
¢ g
Drive Selector automatically maintains Marine Vessel velocity at S kuots
\ o
f - l . - .\
When Bow Transducer detects external object at one hundred feet or less, i transmits
mformation to PCU which commmunicates with a plurality of Actuators.
N I J
4 e . . . A
A plorality of Actuators controls the Drive Sclector to progressively reduce velocity by
(.06 knots per foot of travel, stopping the Marine Vessels bow, twenty fect from external
object
S
"\

The marine vessel bow 1s maintained 20 feet from external object, alternatively,
if the bow transducer does not detect an external object within one hundred feet
of bow the systern returns to step 212
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Docking Systemn Flow Diagram FIG.7A
Automatic Manecuvering a Marine Vessel into a Slip

Flow diagram for example deroonsirates forward roovement with starboard selection

Operator selects slip forward button 64 on control panel 20

Operator selects Starboard button on control panel

PCU transmits to Starboard side distance Transducers and simultancously bow
transducer which is activated.

{ PCU 1s activated to operate in shp forward mode

D R N A N A N 4

Flow 308 B. Bow Transducer Flow 308 . Distance Transducers
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Flow Diagram FI1G.7 B

Automatic maneuvering of a Marine vessel into a slip

Bow Transducer Operation

vessels bow and dock to PCU

[Bﬁw transducer transmits distance and velocity information between marine

control,

(in response, PCU communicates with actuators engaging forward/reverse drive

Forward/reverse drive control maintains velocity at two knots.

|
|

When Bow transducer transmits distance of three feet between marine vessel bow
and dock, PCU controls actuators and forward/reverse drive control stopping
roarine vessel

|
J
|
|
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Docking System Flow Diagram FIG.7 C

Automatic Maneuvering a Marine Vessel into a Ship

Distance Transducer Operation

Distance Transducers transmit real time distance information between marine vessel
and slip walkway to PCU

PCU engages bow thruster in response to starboard fore side transducer information. ]

PCU controls bow and stern thrusters to maintatn a two feet default distance between
starboard side of marine vessel and ship walkway.

[P(“{f engages stern thruster in response to starboard aft side transducer information.
{maﬂ'ne vessels position indefinitely while automatic docking system is operating.

PCU maintains control of bow thruster, stern thruster and drive system to maintain ]
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FLOATING BUOY/MOORING OPERATION Fig.8

-
400 Operator brings the Marine Vessels bow into approximate alignment with floating
Buoy/Mooring up to two hundred feet ahead of Marine Vessel
\.
p
402 Operator selects buoy bution on control pancl which activates the PCU in floating
buoy mode.
N
4
404 PCU transmits to Bow distance/velocity Transducer which is activated.
‘ |
,
406 Bow transducer transmits in real time distance, velocity and location information of

roarine vessels bow in relation to floating Buoy/Mooring back to PCU

408 PCU communicates with a plurality of Actuators.

410 Actuators engage the drive selector controlhing velocity at two knots.

PCU cornmunicates with Bow Thruster engaging operation in response to Bow

412 Transducer location information of Buoy/Mooring maintaining Marine Vessels direct
path of travel.
R
f' . > o
414 When Bow Transducer transmits distance of three feet from Marine vessels Bow to
Buoy/Mooring PCU engages a plurality of Actuators
b ¥
(N
f' . - - -
Actuators control Dirive Selector stopping Marine Vessels bow three feet from
416 i ) .
Buoy/Mooring.
i
4
415 The PCU controls the drive system and bow thruster maintaining marine vessels
418 o e SRS ) : 5
position indefinitely while docking system is operating

A
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DOCKING DEPARTURE SYSTEM FLOW DRAWING Fig. 9A

For this example we will select operation for departure from a starboard side external object

-
500A Operator selects ON button on Control Panel
"‘ |
-~ 4
SO2A Programrmable processor control unit PCU 1s activated.
“ |
e
SOAA Operator selects the desired distance to move Marine Vessel away from the external object
by selecting plus button or minus buttons on the Control Panel.
™
) Operator to sclect Starboard button on control pancl to move away from starboard side
SU6A external object
SORA PCU activates starboard distance Transducers and lateral position transducer which

transmit real time distance, velocity and lateral position information back to PCU.

Distance/velocity transducers Lateral position transducer

FLOW 5108 FLOW 510C

CONTINUED ON PAGE 2
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Docking Departure from External Object FIG.9B

Starboard Distance Transducer Operation

5108 The PCU responding to information from Distance Transducers activates b(}w thrusters
’ moving Marine Vessel toward pre-selected position away from external obje

512R The PCU responding to information from Distance Transducers activate stern thruster
moving roarine vessel toward pre-selected position away from external object

514R Bow and Stern Thrusters engage, moving Marine Vessel toward pre-selected position at
’ a velocity of ove foot every two seconds departing away from exterval object

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 4.03
knots per foot of travel,

516B

S18B m relation fo external object

Marine vessel will automatically remain at the pre-selected position in relation to
external object while the Autornatic Docking Systeru is operating regardless of wind or
water currents.

[ PCU controls Bow and Stern Thrusters stopping marine vessel at pre-selected position

e N N N S NS
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DOCKING SYSTEM DEPARTURE FROM EXTERNAL OBJECT
Following example: marine vessel departing starboard external object.

Fig.9C flow diagram

Lateral position transducer operation

S10C Starboard lateral posttion transducer detects a precise lateral reference point on the
external object

5120 PCU memorizes the lateral reference point on the external object from which any
lateral movement thereafter is processed.

5140 PCU antomatically corapensates for any lateral movement by engaging actuators
by controliing forward/reverse drive system.

5160 The forward/reverse drive maintains the marine vessels lateral path of travel in
relation to the memorized lateral reference point towards the pre-selected position
away from external object.

51RC When the pre-selected position is reached, the lateral position transducer continues
operation enabling the PCU to maintain marine vessels lateral position indefinttely




