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and method of use, the device (10) including:
a channel (20); a sensor (40) located within or
adjacent to the channel (20); a barrier (60), the
barrier (60) to assist in preventing a fish (2)
passing through the channel (20); and a con-
trol system (90), wherein the control system
(90) controls the barrier (60) in response to an
output of the sensor (40). The method includ-

ing the steps of: detecting that a fish (2) 1s in-

correctly orientated in a channel (20); and
controlling a barrier (60) to assist in prevent-
ing the fish (2) from passing through the chan-
nel (20).
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A FISH PROCESSING DEVICE

FIELD OF THE INVENTION

The invention relates to a fish processing device and method of use. In particular, the

invention relates, but is not limited, to a fish processing device in a fish process station.

BACKGROUND TO THE INVENTION

Reference to background art herein is not to be construed as an admission that such

art constitutes common general knowledge in Australia or elsewhere.

The harvesting of fish from their natural environment or containment area is a complex
process. One popular manner in which fish are harvested is to surround all of the fish
with a net and then draw in the net, in a process often referred to as seining. Fish are
then transferred from the net into a harvest system distribution tank. As discussed in
US Patent No. 7,220,177, once the fish are in the harvest distribution tank  a water
current i1s often used to entice the fish towards channels leading them to a stunning

and/or bleeding device.

inevitably some fish are delivered to the distribution tank in such a stressed, exhausted
or disoriented state that they are unable to immediately regain their correct orientation.
As such, they will enter the channels of the distribution tank and process station upside

down (belly up).

This incorrect presentation to the process station can cause a number of problems. For
example, It the process station includes a stunning machine, the fish will be
ineffectively stunned on their underside, in the vicinity of their jaw or gills. Accordingly,
this leads to further iInspection and correction actions, increasing the cost of production.
Furthermore, the quality of the fish may be downgraded with a subsequent loss of

sales value.

in addition, if the stunning machine is fitted with a bleeding device, this will also result
in a cut to the incorrect location of the fish (usually the head region), which may result

in inadequate bleeding as well as an unsightly gash on the head of the fish. This will
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also cause the quality of the fish to be downgraded with a subsequent loss of sales

value.

Alternatively, the process station may provide non-life terminating activities such as
health treatments or grading. If however, the fish is presented In the incorrect
orientation during these processes, this again leads to further inspection and

correction actions increasing the cost of production.

Most stressed, exhausted or disoriented fish will recover and swim in the correct

orientation given sufficient time.

It is an object of the invention to overcome or ameliorate one or more of the

disadvantages or problems described above, or at least provide a useful alternative.

Other preferred objects of the present invention will become apparent from the

following description.

SUMMARY OF INVENTION

According to one aspect of the present invention, an object is to provide a fish

processing device, the device including:

a channel being designed to accommodate or to guide the fish within water,

the fish being enticed to swim through the channel;

a sensor located within or adjacent to the channel, wherein the sensor detects

that a fish is incorrectly orientated in the channel,

a barrier, the barrier to assist in preventing a fish passing through the channel

as long as the fish is in an incorrect orientation; and

a control system, wherein the control system controls the barrier in response

to an output of the sensor.
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According to another aspect of the present invention, an object is to provide a
method for processing a fish, the method including the steps of:
detecting that a fish is incorrectly orientated in a channel being designed to

accommodate or to guide the fish within water and enticing the fish to swim

through the channel; and

controlling a barrier to assist in preventing the fish from passing through the

channel, as long as the fish is in an incorrect orientation.

Other possible aspect(s), object(s), embodiment(s), variant(s), and/or advantage(s)

of the present invention, all being preferred and/or optional, are briefly summarized.

For example, in one possible form, although not necessarily the only or broadest

form, the invention resides in a fish processing device, the device including:

a channel;

a sensor located within or adjacent to the channel;

a barrier, the barrier to assist in preventing a fish passing through the channel; and

a control system, wherein the control system controls the barrier in response to an

output of the sensor.

The fish processing device according to the invention is to be understood as a

device to induce an action with the fish, namely to stop the fish from passing through
the channel as long as the fish is in an incorrect orientation (in particular upside
down/belly up) for further processing at a station downstream from the channel

processing device.
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The channel is designed to accommodate or to guide the fish within water, in particular
a water current. For example, the channel is designed and adapted to receive a
counter water current flowing in a counter direction to a swimming direction of the fish.
The channel is also designed to be supplied alternatively with a water current being in
the same direction as a swimming direction of the fish. The choice of the direction of
the water current depends on the fish to be processed. In any case, the fish are
enticed to swim through the channel, in particular by a water current. The barrier is to
be understood as a device which sets or unsets at least one barrier element. This
setting is controlled by the control system. With the unset or removed state or position
of one or barrier elements, in particular with the position of a barrier panel, the state of

a light and/or of a jet of air, the fish is allowed to pass through the channel.

Preferably, the channel is substantially watertight. Preferably, the fish are enticed to
swim through the channel by a water current. Optionally, the channel is enclosed,

forming an internal passage.

Preferably, the sensor is a visual sensor. The visual sensor may advantageously be
designed in that it detects different colours between a dorsal surface and a ventral
surface of the fish. In addition or alternatively the visual sensor may be designed in
that it detects the different shape between the dorsal surface and ventral surface of the

fish. Preferably, the sensor is at the top of the channel.

Freferably, the barrier is a gate. Preferably, the gate includes a panel and an actuator.
The general arrangement of the gate or the panel or another gate element is in that, in
one position or state, it engages the fish swimming in or carried with the water so that

the fish is stopped from passing through the channel.

According to a particular design, the panel is moveable from an open position to a
closed position by the actuator. The closed position is to be understood as the barrier
state which assists in preventing a fish passing through the channel. According to an
embodiment, the panel is pivotable about a point in order to move it from the open

position to the closed position.
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According to an embodiment, the barrier is formed by or includes a device generating a
jet of air and/or a light source to deter the fish. The barrier is a jet of air or a light
source to deter the fish. The barrier may inciude the gate, the jet of air and/or the light

SOUrce.

According to an embodiment, the control system is designed to control the barrier to
assist In preventing the fish passing through the channel when the output of the sensor
indicates the fish is incorrectly orientated. The control system may further include an
alarm to alert an operator if the fish remains incorrectly orientated in the channel. A
preferred control configuration or design of control of the control system is in that the
orientation of the fish is detected incorrectly when the fish passes through the channel
upside down. Typically, the fish is orientated incorrectly when the fish passes through

the channel upside down.

A turther preferred configuration or design of the control system is obtained in that the
control system will remove the barrier if the output of the sensor indicates that the fish
s reorientated correctly or no longer present. Removing the barrier means that,
controlled by the control system, the barrier device, i.e. the barrier, namely at least one
barrier element, for example a light source, a jet of air, a gate and/or a panel, takes or
assumes a state and/or a position which does not prevent a fish passing through the

channel.

Preferably, the fish processing device is used in a fish process station. Optionally, the
fish processing device according to the invention may be used in non life terminating

activities such as treating the health of the fish.

In another form the invention resides in a method for processing a fish, the method

including the steps of:
detecting that a fish is incorrectly orientated in a channel: and

controlling a barrier to assist in preventing the fish from passing through the

channei.
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According to an embodiment of the invention, the method is characterized in that said

steps are carried out by the fish processing device according to the invention.

Preferably, the fish will correctly reorientate themselves whilst they are prevented from

passing through the channel by the barrer.

Preferably, if the fish remains incorrectly orientated, the method further includes

alarming an operator to reorientate or remove the fish.

Even more preferably, the method further includes removing the barrier when the fish is

correctly reorientated or removed from the channel.

Typically, the fish is orientated incorrectly when the fish passes through the channel

upside down.

Further features and advantages of the present invention will become apparent from

the following detailed description.

The description of various embodiments of the present invention is provided for
purposes of description to one of ordinary skill in the related art. 1t is not intended to be
exhaustive or to limit the invention to a single disclosed embodiment. As mentioned
above, numerous alternatives and variations to the present invention will be apparent
to those skilled in the art of the above teaching. Accordingly, while some alternative
embodiments have been discussed specifically, other embodiments will be apparent or
relatively easily developed by those of ordinary skill in the art. The invention is
intended to embrace all alternatives, modifications, and variations of the present
invention that have been discussed herein, and other embodiments that fall within the

spirit and scope of the above described invention.

In this specification, the terms ‘comprises’, ‘comprising’, ‘includes’, ‘mcludmg’, or similar
terms are intended to mean a non-exclusive inciusion, such that a method, system or
apparatus that comprises a list of elements does not include those elements solely, but

may well include other elements not listed.
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BRIEF DESCRIPTION OF THE DRAWINGS

By way of example only, preferred embodiments of the invention will be described

more fully hereinafter with reference to the accompanying figures, wherein:

Figure 1 illustrates a side sectional view of a fish processing device according to an

embodiment of the invention:

Figure 2 illustrates the side section view in Figure 1 with the fish processing device

being controlled; and

Figure 3 illustrates a flow diagram of a method for processing a fish, according to an

embodiment of the invention.

DETAILED DESCRIPTION OF THE DRAWINGS

Figures 1 to 2 show a fish orientation device 10 according to an embodiment of the
invention. The fish orientation device 10 includes a channel 20, a sensor 40, a barrier

60 and a control system 20.

The channel 20 has an entry 22 and an exit 24. The exit 24 is slightly raised with
respect to the entry 22. The channel 20 is substantially watertight. A water current
flows through the channel 20 enticing a fish 2 to pass through the channel 20. The
direction of the water current to entice the fish 2 to pass through the channel 20 may be
dependent on the species of fish 2. For example, a counter water current may flow in a
counter direction to a swimming direction of the fish 2. Alternatively, the water current
may be in the same direction to a swimming direction of the fish 2. The internal
passage of channel 20 is substantially rectangular. However, it would be appreciated
by a person skilled in the art that the internal passage of channel 20 may take a variety

of shapes.

The sensor 40 is at the top of channel 20 in this embodiment. The sensor 40 senses
information from the internal passage of the channel 20 and relays this information as

an output. The sensor 40 detects differences in colours on the fish 2. As an alternative,
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the sensor 40 can detect the different shapes of the fish 2. The sensor 40 Is located

pefore the barrier 60.

The barrier 60 includes a gate 62, a light source 76 and an air jet 80. The gate 62, light
source 76 and air jet 80 are used to assist in preventing the fish 2 from passing through
the channel 20. The fish 2 are normally repelled by the light source 76 and the air jet
80. The gate 62 is located at the top of channel 20. The gate 62 includes a panel 64
and an actuator 66. The panel 64 and the actuator 66 are pivotally coupled at point 68.
The panel 64 is also pivotally coupled at point 72. The actuator 66 is pivotally coupled
at point 70. The light source 76 is located at the top of the channel 20. Alternatively, the
light source 76 may be located in a number of locations including at the bottom of
channel 20. Preferably, the light source is infrared, white, or coloured LED. Other
waterproof sources of light may also be used. The air jet 80 includes an air nozzle 82

and a compressed air supply 84. The air nozzle 82 is located at the bottom of the

channel 20.

The controller 90 is in communication with the sensor 40 and the barrier 60. Depending
on the output of sensor 40, the controller 90 controls the barrier 60 to assist in
preventing the fish 2 from passing through the channel 20. In this embodiment, the
controller will control the barrier to assist in preventing the fish 2 from passing through
the channel 20 when the fish 2 is in the incorrect orientation. The fish 2 Is in the
incorrect orientation when it swims upside down through the channel 20. in this
incorrect orientation, a ventral surface 6 of the fish 2 passes by the sensor 40 instead
of a dorsal surface 4 of the fish 2. The ventral surface 6 of the fish 2 can be

differentiated from the dorsal surface 4 of the fish 2 by colour and shape.

Figure 2 illustrates the controller S0 controlling the barrier 60. The fish 2 has attempted
to pass through the channel 20 swimming upside down. The fish 2 has a darker dorsal
surface 4 compared to its ventral surface 6. Accordingly, when the lighter colour of the
ventral surface 6 has been detected by the sensor 40, the controller 90 has controlled
the barrier 60 to stop the fish 2 from passing through the channel 20. That is, the
controller 90 has controlled a shaft of the actuator 66 to move forward. As the shaft of
the actuator 66 moves forward, panel 64 pivots around point 72. The panel 64 pivots

from an open position, shown in Figure 1, to a closed position as shown in Figure 2. In
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the closed position, the panel 64 blocks the fish 2 from passing through channel 20. In

the open position, the fish 2 can pass through the channel 20.

In Figure 2, the controller 90 has also controlled and turned on the light 76 to assist in
preventing the fish 2 from passing through the channel 20. Similarly, the controller 90
has controlled and turned on the compressed air supply 84. The compressed air supply
84 in turn blows air bubbles 86 from the air nozzle 82, towards the fish 2. The bubbles

deter the fish 2 from passing through the channel 20.

To remove the barrier 60, it will be appreciated by a person skilled in the art, that the
controller 90 will retract the shaft of the actuator 66 moving the panel 64 to the open

position, turn off the light 76 and stop the compressed air supply 84.

The controller S0 will not remove the barrier 60 until the output of the sensor 40
indicates that the ventral surface 6 of the fish 2 is no longer detected. The ventral
surface 6 of the fish 2 will no longer be detected if the fish 2 withdraws towards the
entry 22 of the channel 20, where the sensor 40 can no longer detect the fish 2.
Alternatively, the ventral surface 6 of the fish 2 will no Eonger be detected if the fish 2
reorientates itself correctly or if the fish 2 is removed from the channel 20. Typically, the
fish 2 will withdraw towards the entry 22 or correctly reorientate itself whilst it is stopped
by the barrier 80. If the fish 2 remains in the incorrect orientation however, the
controller 90 will alert an operator 8. The operator 8 will then correctly reorientate the
fish 2 or remove it from the channel 20. The controller 90 may aiso include a counter.
The counter records ihé number of times further fish are detected in an incorrect

orientation in the fish processing device 10.

Figure 3 illustrates a flow diagram detailing a method of reorientating a fish according

to an aspect of the invention with reference to Figure 1.

At step 1000, the fish 2 proceeds through the entry 22 of channel 20. At step 1100, the
‘ fish 2 enters a sensor area of the sensor 40. If the fish 2 is correctly orientated, the fish
2 proceeds to the exit 24 of the channel 20 at step 2000. If however, the fish 2 Is
detected to be incorrectly orientated at step 1100, the barrier 60 Is controlled to stop
the fish 2 passing through the channel 20 at step 1200. How the barrier 60 is controlied

to stop the fish 2 passing through the channel 20 is previously described above. If the
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fish 2 reorientates itself correctly or withdraws from the sensor area such that it can no
longer be detected, at step 1300, the barrier 60 will be removed, as previously
described above. Afier step 1300, if the fish 2 has reorientated itseif correctly, the fish 2
proceeds to the exit 24 of the channel 20 at step 2000. If the fish 2 has withdrawn from
the sensor area. the fish 2 returns to step 1100. At step 1100, if the fish is correctly
orientated, the fish 2 proceeds to the exit 24 of the channel 20 at step 2000. However,
if the fish is again incorrectly orientated, the barrier will again stop the fish 2 passing
through the channel 20 at step 1200.

If the fish 2 remains incorrectly orientated, at step 1400, the operator 8 will correctly
reorientate the fish 2 or remove it from the channel 20 at step 1500. If fish 2 remains
correctly orientated after being reorientated by the operator 8, the fish 2 proceeds o
the exit 24 of the channel 20 at step 2000.

In this specification, adjectives such as first and second, left and right, top and bottom,
and the like may be used solely to distinguish one element or action from another
element or action without necessarily requiring or implying any actual such relationship
or order. Where the context permits, reference to an integer or a component or step
(or the like) is not to be interpreted as being limited to only one of that integer,

component, or step, but rather could be one or more of that integer, component, or step

etc.
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CLAIMS:

A fish processing device (10), the device including:

a channel (20) being designed to accommodate or to guide the fish within
water, the fish being enticed to swim through the channel;
a sensor (40) located within or adjacent to the channel (20), wherein the

sensor detects that a fish is incorrectly orientated in the channel,

a barrier (60), the barrier (60) to assist in preventing a fish (2) passing through
the channel (20) as long as the fish is in an incorrect orientation; and

a control system (90), wherein the control system (90) controls the barrier (60)

in response to an output of the sensor (40).

The fish processing device according to claim 1, wherein the channel (20) Is
designed in that the fish (2) are enticed to swim through the channel (20) by a

water current.

The fish processing device according to claim 1 or 2, wherein the channel (20)

IS enclosed forming an internal passage.

The fish processing device according to any one of claims 1-3, wherein the

sensor (40) Is a visual sensor.

The fish processing device according to claim 4, wherein the visual sensor

detects the different colours between a dorsal surface (4) and a ventral
surface (6) of the fish (2).

The fish processing device according to claim 4, wherein the visual sensor

detects the different shape between the dorsal surface (4) and ventral surface
(6) of the fish (2).
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The fish processing device according to any one of claims 1-6, wherein the

barrier (60) includes a gate (62) having a panel (64) and an actuator (66).

The fish processing device according to claim 7, wherein the panel (64) is

moveable from an open position to a closed position by the actuator (66).

The fish processing device according to claim 8, wherein the panel (64) Is
pivotable about a point for moving it from the open position to the closed

position.

The fish processing device according to any one claims 1-9, wherein the

barrier (60) includes a jet of air to deter the fish (2).

The fish processing device according to any one of claims 1-10, wherein the

barrier (60) includes a light source to deter the fish (2).

The fish processing device according to any one of claims 1-11, wherein the
control system (90) controls the barrier (60) to assist in preventing the fish (2)
passing through the channel (20) when the output of the sensor (40) indicates

the fish (2) is incorrectly orientated.

The fish processing device according to any one of claims 1-12, wherein the
control system (90) further includes an alarm to alert an operator if the fish (2)

remains incorrectly orientated in the channel (20).

The fish processing device according to any one of claims 1-13, wherein the
control system (90) detects the fish (2) being orientated incorrectly when the

fish (2) passes through the channel (20) upside down.
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The fish processing device according to any one of claims 1-14, wherein the
control system (90) will remove the barrier (60) if the output of the sensor (40)

indicates that the fish (2) is reorientated correctly or no longer present.

A method for processing a fish (2), the method including the steps of:
detecting that a fish (2) is incorrectly orientated in a channel (20) being

designed to accommodate or to guide the fish within water and enticing the

fish to swim through the channel; and

controlling a barrier (60) to assist in preventing the fish (2) from passing

through the channel (20), as long as the fish is in an incorrect orientation.

The method of claim 16, wherein the step of controlling the barrier (60)

includes moving a panel (64) from an open position to a closed position.

The method of claim 16 or 17, wherein the step of controlling the barrier (60)

includes controlling a jet of air or a light source.

The method of any one of claims 16-18, wherein the method further includes
the step of alerting an operator to reorientate or remove the fish (2), if the fish

(2) remains incorrectly orientated.

The method of any one of claims 16-19, wherein the method further includes
the step of removing the barrier (60) when the fish (2) is correctly reorientated

or removed from the channel (20).

The method of any one of claims 16-20, wherein the fish (2) is orientated

incorrectly when the fish (2) passes through the channel (20) upside down.
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22. The method of any one of claims 16-21, wherein the steps of the method are
carried out by using a fish processing device (10) according to any one of

claims 1-15.
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