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(54) Fish-sorting system for sorting fish in a dragged fishing net

(57) The present invention relates to a fish-sorting
system for sorting fish in a dragged fishing net (1), where-
in the fish are actively sorted by means of
- detection means (2, 3) which detect at least one size
of a fish to be sorted;
- a processing unit which compares the size detected by
the detection means (2, 3) with the desired size;

- a sorting device (4) which retains fish in the fishing net
(1) of a size greater than the desired size and which re-
leases fish of a size smaller than the desired size from
the fishing net (1) on the basis of the comparison between
the detected size and the desired size carried out by the
processing unit.
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Description

[0001] The present invention relates to a fish-sorting
system for sorting fish in a dragged fishing net for retain-
ing fish in the fishing net of a size greater than a desired
size and releasing fish of a size smaller than the desired
size from the fishing net.
In this patent application, the term fish includes: fish and
other vertebrate and invertebrate marine animals that
can be caught with a trawl ...
[0002] Such a dragged fishing net is usually dragged
by a vessel, such as for example a fishing boat.
[0003] In order to protect the fish stocks and to fish as
efficiently as possible, only fish of a minimum desired
longitudinal dimension and/or only fish of a certain spe-
cies should be caught.
[0004] Until now, in so far as size is concerned, this
has been achieved by means of modified constructions
of the fishing net and fishing gear. These modified con-
structions ensure that fish of incorrect size can escape
from the fishing net. Examples thereof are:

- providing a fishing net of a certain mesh width size,
so that smaller fish can escape;

- providing panels containing larger square meshes
in the fishing net, thus allowing fish species which
tend to swim towards the surface to escape.

However, these systems are not able to sort the fish in
a completely reliable manner, as a smaller fish may not
be able to swim through the mesh of the net due to, for
example, fatigue and/or may become stuck between oth-
er bigger fish. After a certain fishing period, the fishing
net is raised and brought on board of the fishing boat.
On board, the non-commercial fish are sorted from the
caught fish and optionally thrown overboard. Fish which
have been thrown overboard may or may not survive and
continue to grow.
[0005] It is an object of the present invention to further
improve the capture selectivity of such a fishing net so
that only commercial fish and/or legally permitted fish are
caught and the fish which are not to be caught have the
best chance of survival by not being brought on board.
[0006] This object of the invention is achieved by pro-
viding a fish-sorting system for sorting fish in a dragged
fishing net for retaining fish in the fishing net of a size
greater than a desired size and releasing fish of a size
smaller than the desired size from the fishing net, wherein
said fish-sorting system comprises

- detection means for detecting at least one size of a
fish to be sorted in the fishing net;

- a processing unit for comparing the size detected by
the detection means to the desired size;

- a sorting device for retaining fish in the fishing net of
a size greater than the desired size and for releasing
fish of a size smaller than the desired size from the
fishing net on the basis of the comparison between

the detected size and the desired size carried out by
the processing unit.

[0007] Due to such a fish-sorting system according to
the present invention, fish are no longer sorted in a pas-
sive manner as was the case in the prior art, but fish are
now sorted in an active way. By sorting the fish in an
active way, the risk of catching undesired fish is greatly
reduced and can be virtually eliminated. Only the com-
mercial and/or legally allowed fish are caught and fish
which are not be the caught are given the best chance
of survival by not being brought on board. Furthermore,
by not bringing fish which is not to be caught on board,
the work on board is optimized due to the fact that this
fish which is not to be caught no longer has to be sorted.
[0008] Preferably, a fish-sorting system according to
the present invention also comprises communication
means for communicating the size detected by the de-
tection means to the processing unit and/or communica-
tion means for communicating the comparison made by
the processing unit to the sorting device.
[0009] More specifically, the detection means of a fish-
sorting system according to the present invention may
comprise one or more distance sensors and comprise
means for recording the time between measurements.
By measuring the distance, it is possible to detect wheth-
er a fish is passing such a distance sensor. By measuring
the time using the appropriate software, it is then possible
to determine at least one size of such a fish (for example
the length), if the speed at which the fish passes is known.
Further on, it is discussed how this speed may be deter-
mined, for example, in a more specific embodiment with
a second sensor, or in an alternative embodiment, with,
for example, an ultrasound sensor with doppler tech-
nique. An ultrasound sensor may, for example, be se-
lected as a distance sensor of this kind.
This type of sensor works satisfactorily in water with high
turbidity, which in the North Sea is often the case. Such
an ultrasound sensor may both transmit and receive an
ultrasound wave. When this sensor transmits an ultra-
sound wave pulse, the same or a different sensor may
receive the return signal when this wave pulse has re-
flected off a fish (the angle of incidence is the same as
the exit angle). The time which is necessary to receive
the transmitted signal is a measure of the distance be-
tween the sensor and the object. When the time between
different measurements can be determined using said
means for recording the time between measurements,
then the time during which the fish is detected is directly
proportional to the corresponding size of the fish. In a
simple embodiment, this size is the length of the fish. In
a practical embodiment, the rate at which the fish passes
will be required in order to calculate an appropriate length
as well. Indeed, the fish may or may not swim more or
less along with the flow in the net and therefore not always
follows the net towing speed and the water flow in the
net. The determination of the speed may, as given, and
as further discussed in a specific embodiment, be done
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for example with the aid of a second sensor, such as
discussed below with a specific embodiment, or in an
alternative embodiment, with, for example, an ultrasound
sensor with doppler technique.
[0010] Alternatively or additionally, the detection
means may comprise one or more light sensors and com-
prise means for recording the time between measure-
ments.
Such light sensors can, for example, work on the basis
of infrared light or on the basis of visible light. However,
measurements on the basis of infrared light or on the
basis of visible light can only be used in more or less
clear water.
Still more specifically, the detection means of a fish-sort-
ing system according to the present invention may com-
prise one or more cameras for capturing images of the
fish to be sorted and comprise means for recording the
time between the captured images. An infrared camera
or a camera which works on the basis of visible light may,
for example, be chosen as the camera. The required in-
formation can then be extracted from the successive im-
ages from different positions around the fishing net.
[0011] If the detection means comprise at least three
sensors which are distributed over the periphery of the
fishing net and are directed to the inside of the fishing
net at different angles, it is possible to produce a three-
dimensional image of a fish using these three sensors
and the means for recording the time between different
measurements and the appropriate software. From this
image, it is then possible to determine, for example, the
length, the width, the height, the shape and optionally
the type of fish (e.g. round fish, flat fish) and the species
of fish (e.g. cod, whiting, sole, plaice, etc.).
[0012] In a particularly preferred embodiment of a fish-
sorting system according to the present invention, the
fishing net comprises an end which, viewed in the direc-
tion of dragging of the fishing net, comes last, the detec-
tion means are arranged at a distance from this end and
the sorting device guides fish which are of a size greater
than the desired size towards this end.
[0013] The detection means of such an embodiment
in this case preferably comprise a first sensor at a first
distance from said end, a second sensor at a second
distance from said end and means for recording the time
between measurements at the first sensor and the sec-
ond sensor.
[0014] From the difference in detection time, and the
fixed distance between the detection of the two sensors,
the swimming speed of the fish can be calculated, and
its length in longitudinal direction can be determined.
Alternatively, the speed of the fish could also be calcu-
lated using an ultrasound sensor with doppler technique.
The ultrasonic sensor itself may also possibly be of the
’gated arrays’ type.
[0015] The sorting device of a fish-sorting system ac-
cording to the present invention preferably comprises a
flap which is displaceable between a first position, in
which it makes an opening in the fishing net freely ac-

cessible, through which fish can leave the fishing net,
and a second position, in which it closes off said opening
in the fishing net, and furthermore preferably comprises
control means for controlling this flap depending on the
comparison made by the processing unit between the
detected size and the desired size.
[0016] In a particularly preferred embodiment of a fish-
sorting system according to the present invention, the
sorting device comprises means for generating electrical
pulses for startling fish.
[0017] Furthermore, a fish-sorting system preferably
comprises one or more batteries for supplying power to
the detection means and/or for supplying power to the
processing unit and/or for supplying power to the sorting
device.
[0018] Alternatively or additionally, a fish-sorting sys-
tem according to the present invention may comprise one
or more electrical power supply cables for supplying pow-
er to the detection means and/or for supplying power to
the processing unit and/or for supplying power to the sort-
ing device.
[0019] The object of the present invention is further-
more also achieved by providing a fishing net which com-
prises a fish-sorting system according to the present in-
vention. The present invention will now be explained in
more detail by means of the following detailed description
of a fishing net according to the present invention with a
fish-sorting system according to the present invention.
The aim of this description is solely to give illustrative
examples and to indicate further advantages and partic-
ulars of this fishing net and this fish-sorting system, and
can therefore not be interpreted as a limitation of the area
of application of the invention or of the patent rights de-
fined in the claims.
[0020] In this detailed description, reference numerals
are used to refer to the attached drawings, in which:

- figure 1 shows a perspective view of an embodiment
of a fishing net according to the present invention;

- figure 2 diagrammatically shows an embodiment of
a fishing net according to the present invention in
cross section, in which the sorting device comprises
a flap and in which this flap is situated in its first po-
sition;

- figure 3 diagrammatically shows the fishing net from
figure 2 in cross section with its flap in its second
position.

[0021] The illustrated fishing nets (1) according to the
present invention are designed to be dragged by a vessel,
such as for example a fishing boat. The direction (T) in
which such a fishing net (1) is dragged is indicated in
figure 1. When dragging the fishing net (1), fish enter the
net (1) via the entrance opening (7) which is situated
closest to the vessel according to the travelling direction
(T) of the fishing net (1) and are carried along. The closed
end (5) of the fishing net (1) is situated furthest from the
vessel.
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[0022] According to the present invention, these fish-
ing nets (1) comprise a fish-sorting system according to
the present invention. In the illustrated embodiments, this
fish-sorting system comprises several sensors (2, 3).
In this specific embodiment, three ultrasound sensors (2)
are distributed along the periphery of the fishing net (1)
arranged at a first distance of the closed end (5) of this
fishing net (1). These sensors (2) are directed towards
the inside of the fishing net (1) and are arranged such
that they can carry out measurements at different angles
(for example at every 120°).
If no object passes, the appropriate software which forms
part of a processing unit (not shown), which, for example,
comprises a processor, can calculate the distances be-
tween the different ultrasound sensors (2) and thus de-
termine the geometry of the periphery of the fishing net
(1) at the location of these sensors (2). To this end, the
measured values of the different sensors (2) are passed
onto the processing unit by means of communication
means. Depending on the dragging speed, the fishing
net (1) is open to a greater or lesser degree. The distance
between the sensors (2) is a measure of the degree to
which the net (1) is open. When the geometry of the pe-
riphery of the fishing net (1) at the location of these sen-
sors (2) is known, a three-dimensional reconstruction of
the objects passing through is possible.
After this geometry has been determined, the length and
optionally the width and thickness of each fish or each
object which passes in front of these sensors (2) is
scanned by these sensors (2). In this way, an image with
the longitudinal dimension and optionally a three-dimen-
sional image of the fish or of the object can be formed.
By means of the appropriate software which forms part
of the processing unit (not shown) and which combines
distance and time, a three-dimensional image of the fish
can be produced. Furthermore, it is also possible, if de-
sired, to determine the type of fish (e.g. round fish, flat
fish) and species of fish (e.g. cod, whiting, sole, plaice,
etc.).
[0023] At a second distance from the end of the fishing
net (1) (and therefore at a distance from said ultrasound
sensors (2)), a reference sensor (3) is arranged. This
reference sensor (3) serves to determine the speed of a
fish or object which passes through the fishing net (1)
between the former ultrasound sensors (2) and past this
reference sensor (3). By calculating the time difference
between detection of the fish or the object by the former
sensors (2) and the reference sensor (3), the speed of
this fish or this object is determined and thus the final
size reference of this fish or this object. To this end, meas-
ured values are sent from this reference sensor (3) to the
processing unit which performs these calculations.
[0024] A sorting device (3) of the fish-sorting system
is fitted between said sensors (2, 3) and the end of the
fishing net (1). In the illustrated specific embodiment, this
sorting device (3) comprises a flap (4) and control means
for moving the flap (4) between a first position, as illus-
trated in figure 2, in which the flap (4) gives free access

to an opening (6) in the fishing net (1), and a second
position, as illustrated in figure 3, in which the flap (4)
closes off this opening (6). In the first position of the flap
(4), fish and objects can leave the fishing net (1) through
this opening (6). In the second position of the flap (4),
fish are guided towards the closed end of the fishing net
(1).
[0025] Said processing unit which determines one or
more sizes of each object and each fish and optionally
the type of fish will compare these one or more sizes and
optionally this type of fish to one or more desired sizes
and optionally a desired type of fish. This comparison is
then passed on to the control means for controlling the
flap (4) by means of communication means. If the one or
more sizes are greater than the desired one or more sizes
and if, in addition, the type of fish corresponds to the
desired type of fish, the flap (4) is brought to its second
position, so that these fish are guided to the closed end
(5) of the fishing net (1). However, if the one or more
sizes are smaller than the desired one or more sizes
and/or if the type of fish does not correspond to the de-
sired type of fish, the flap (4) is brought to its first position,
so that the undesired object or the undesired fish is guid-
ed out of the fishing net (1) through the opening (6).
[0026] In addition to the flap (4) or as an alternative to
the flap (4), the sorting device (4) of a fish-sorting system
according to the present invention may also comprise
means for generating electrical pulses for startling fish.
Such a means is used to generate electrical pulses of a
certain frequency and voltage to startle fish. The desired
fish is thus, for example, startled so that it can be guided
to the closed end (5) of the fishing net (1). The undesired
fish and objects can then be guided out of the fishing net
(1), for example without being startled.
[0027] In order to supply the sensors (2, 3) and/or the
processing unit and/or the control means of the flap (4)
and/or the means for generating electrical pulses with
power, the fish-sorting system may, for example, com-
prise batteries which are arranged on the fishing net (1)
or are supplied with power, for example, by means of an
electrical cable from the vessel. If an electrical cable is
used, other information (e.g. position, temperature, size
of catch, salt content) can also be sent to the vessel via
this cable for example. It is also possible to transmit the
image from the sensors (2, 3), which may be desired for
information purposes. If desired, a feedback line may be
provided from the vessel to the sorting device in order to
actively intervene from the vessel on this sorting device
on the basis of the image received by, for example, nev-
ertheless opening the flap (4) in order to release a fish
which is desirable on the basis of the measurements, but
which is undesirable for other reasons.

Claims

1. Fish-sorting system for sorting fish in a dragged fish-
ing net (1) for retaining fish in the fishing net (1) of a
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size greater than a desired size and releasing fish
of a size smaller than the desired size from the fishing
net (1), characterized in that said fish-sorting sys-
tem comprises

- detection means (2, 3) for detecting at least
one size of a fish to be sorted in the fishing net
(1);
- a processing unit for comparing the size de-
tected by the detection means (2, 3) to the de-
sired size;
- a sorting device (4) for retaining fish in the fish-
ing net (1) of a size greater than the desired size
and for releasing fish of a size smaller than the
desired size from the fishing net (1) on the basis
of the comparison between the detected size
and the desired size carried out by the process-
ing unit.

2. Fish-sorting system according to Claim 1, charac-
terized in that said fish-sorting system comprises
communication means for communicating the size
detected by the detection means (2, 3) to the
processing unit.

3. Fish-sorting system according to one of the preced-
ing claims, characterized in that said fish-sorting
system comprises communication means for com-
municating the comparison made by the processing
unit to the sorting device (4).

4. Fish-sorting system according to one of the preced-
ing claims, characterized in that the detection
means (2, 3) comprise one or more distance sensors
(2, 3) and comprise means for recording the time
between measurements.

5. Fish-sorting system according to Claim 4, charac-
terized in that the one or more distance sensors (2,
3) comprise at least one ultrasound sensor.

6. Fish-sorting system according to one of the preced-
ing claims, characterized in that the detection
means (2, 3) comprise one or more light sensors and
comprise means for recording the time between
measurements.

7. Fish-sorting system according to one of the preced-
ing claims, characterized in that the detection
means (2, 3) comprise one or more cameras for cap-
turing images of the fish to be sorted and comprise
means for recording the time between the captured
images.

8. Fish-sorting system according to Claim 7, charac-
terized in that the one or more cameras comprise
at least one infrared camera.

9. Fish-sorting system according to one of the preced-
ing claims, characterized in that the fishing net (1)
comprises an end (5) which, viewed in the direction
of dragging (T) of the fishing net (1), comes last, in
that the detection means (2, 3) are arranged at a
distance from this end (5), and in that the sorting
device (4) guides fish which are of a size greater
than the desired size towards said end (5).

10. Fish-sorting system according to Claim 9, charac-
terized in that the detection means (2, 3) comprise
a first sensor (2) at a first distance from said end (5),
comprise a second sensor (3) at a second distance
from said end (5) and comprise means for recording
the time between measurements at the first sensor
(2) and the second sensor (3).

11. Fish-sorting system according to one of the preced-
ing claims, characterized in that the sorting device
(4) comprises a flap (4) which is displaceable be-
tween a first position, in which it makes an opening
(6) in the fishing net (1) freely accessible, through
which fish can leave the fishing net (1), and a second
position, in which it closes off said opening (6) in the
fishing net (1), and in that the sorting device (4) com-
prises control means for controlling this flap (4) de-
pending on the comparison made by the processing
unit between the detected size and the desired size.

12. Fish-sorting system according to one of the preced-
ing claims, characterized in that the sorting device
(4) comprises means for generating electrical pulses
for startling fish.

13. Fish-sorting system according to one of the preced-
ing claims, characterized in that it comprises one
or more batteries for supplying power to the detection
means (2, 3) and/or for supplying power to the
processing unit and/or for supplying power to the
sorting device (4).

14. Fish-sorting system according to one of the preced-
ing claims, characterized in that it comprises one
or more electrical power supply cables for supplying
power to the detection means (2, 3) and/or for sup-
plying power to the processing unit and/or for sup-
plying power to the sorting device (4).

15. Fishing net (1), characterized in that it comprises
a fish-sorting system according to one of the preced-
ing claims.
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