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PREFACE – SmartFlow
Grading live fish is a fairly hard and complicated process. The system normally
consists of three to four grades where the operator can dynamically adjust the grades
on the fly. The system falls under the category of a multi input, multi output system
(MIMO). The system is operated by two to four persons at a time and it is sensitive to
any changes, a small change to the input can cause a dramatic change in the output
and it’s not uncommon that 100 of thousands of fish are graded in one session and the
size range varies from few grams to a few hundred grams.
All these factors contribute in making the system fairly complicated and hard to tune
and more often than not results in an unsatisfactory output. It requires a lot of
knowledge about the system and a lot of practice to obtain a reasonable result.
SmartFlow connects all the devices used for grading fish in a hatchery to allow for an
automatic grading. SmartFlow is a control system that optimizes the grading process
by controlling the entire process. With SmartFlow you only need one person to
operate the whole system with fundamental knowledge of grading. You can control all
aspects of the grading from within SmartFlow. Enter in your desired output and the
system takes care of the rest.

Set up

When setting up SmartFlow the following
system configuration is required:
●
●
●
●
●

A VAKI counter (Micro/Macro/EXEL).
A VAKI Smart Grader
A VAKI pump
A VAKI density controller
SmartFlow configured and running on
the counter.
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Further
the inclination of the main sorting unit can be adjusted from 5-14° with an
Remote............................................................................................................................................................14
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(if configured)...............................................................................................................14
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Connecting all together...........................................................................................................15
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.....................................................................................................................
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It delivers
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How to
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.......................................................................................................................
designed
toconnect
minimize
impact
on the fish and can be mounted to deliver the fish on 15
either side of the grader. These outlets can easily be removed for cleaning. The
rotation speed of the rollers can be adjusted with a frequency controller.
The grader functions by sliding the fish between two rolls, where the distance
between them gradually widens. Where two pairs of rollers rotate away from each
other to make sure that the fish doesn’t get squeezed between the rollers, but instead
lifted up and pushed forward so they fall through in the correct place. The expansion
of the slits on both ends can be adjusted. When operating the grader you have to
keep in mind that the grades are all related to one another. One single grader gap

Waste management
Sort and recycle electronics and batteries to reduce waste and conserve resources. Many electronics
hazardous chemicals that must be handled appropriately, as well as precious
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Other/Tools................................................................................................................................................... 18
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Grading live fish is a fairly hard and complicated process. The system normally
consists of three to four grades where the operator can dynamically adjust the grades
on the fly. The system falls under the category of a multi input, multi output system
(MIMO). The system is operated by two to four persons at a time and it is sensitive to
any changes, a small change to the input can cause a dramatic change in the output
and it’s not uncommon that 100 of thousands of fish are graded in one session and the
size range varies from few grams to a few hundred grams.

Device view.................................................................................................................................................. 16

Header indication....................................................................................................................................... 23
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AI.......................................................................................................................
25
and more
oftengrading
than not
results
in an unsatisfactory output. It requires a lot of
Reports.about
..........................................................................................................................................................27
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SmartFlow connects all the devices used for grading fish in a hatchery to allow for an
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..................................................................................................................................................
automatic
grading.
SmartFlow is a control system that optimizes the grading process 28
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28
by controlling
the..............................................................................................................................................
entire process. With SmartFlow you only need one person to
operate
the whole
system with fundamental knowledge of grading. You can control all
Modbus
services..........................................................................................................................................31
aspects of the grading from within SmartFlow. Enter in your desired output and the
system takes care of the rest.

Set up

When setting up SmartFlow the following
system configuration is required:
●
●
●
●
●

A VAKI counter (Micro/Macro/EXEL).
A VAKI Smart Grader
A VAKI pump
A VAKI density controller
SmartFlow configured and running on
the counter.

All these factors contribute in making the system fairly complicated and hard to tune
and more often than not results in an unsatisfactory output. It requires a lot of
knowledge about the system and a lot of practice to obtain a reasonable result.
SmartFlow connects all the devices used for grading fish in a hatchery to allow for an
The Smart Grader delivers accurate fish grading while minimizing the impact on your
automatic grading. SmartFlow is a control system that optimizes the grading process
fish as they pass through the outlets. The dewatering unit distributes the fish evenly
by controlling the entire process. With SmartFlow you only need one person to
over the width of the grader, so all 10 tracks are used effectively.
operate the whole system with fundamental knowledge of grading. You can control all
aspectsthe
of the
gradingoffrom
SmartFlow.
Enter
your desired
output
andanthe
Further
inclination
the within
main sorting
unit can
beinadjusted
from 5-14°
with
system actuator.
takes careThe
of the
rest. of the grader is controlled with electric linear actuators
electric
opening
that can be manually operated from a control panel on the grader or automatically
from the VAKI Counter which counts, size measures and calculates the split between
Setgrades.
up
the
The opening for each grade is displayed on a digital display. The grader is
When
setting
up SmartFlow
the following
built in high grade
stainless steel
316L and selected plastic materials that are corrosion
system
configuration
is
required:
and water resistant.
A VAKI
(Micro/Macro/EXEL).
The●rollers
are counter
machined
with high precision laser welding tools and balanced out with
●
A
VAKI
Smart
Grader
specialized equipment. It delivers an accurate grading of the fish. The outlets are
● A VAKI
pump the impact on the fish and can be mounted to deliver the fish on
designed
to minimize
● side
A VAKI
density
controller
either
of the
grader.
These outlets can easily be removed for cleaning. The
●
SmartFlow
configured
andberunning
onwith a frequency controller.
rotation speed of the rollers can
adjusted
the counter.
The grader functions by sliding the fish between two rolls, where the distance
between them gradually widens. Where two pairs of rollers rotate away from each
other to make sure that the fish doesn’t get squeezed between the rollers, but instead
lifted up and pushed forward so they fall through in the correct place. The expansion
of the slits on both ends can be adjusted. When operating the grader you have to
keep in mind that the grades are all related to one another. One single grader gap
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cannotSmart
be changed
independently, by adjusting the rollers distance in the back
VAKI
Grader

influences all of the grader gaps, see figure below for a rough illustration of this effect.

Grading live fish is a fairly hard and complicated process. The system normally
consists of three to four grades where the operator can dynamically adjust the grades
on the fly. The system falls under the category of a multi input, multi output system
(MIMO). The system is operated by two to four persons at a time and it is sensitive to
any changes, a small change to the input can cause a dramatic change in the output
and it’s not uncommon that 100 of thousands of fish are graded in one session and the
size range varies from few grams to a few hundred grams.
All these factors contribute in making the system fairly complicated and hard to tune
and more often than not results in an unsatisfactory output. It requires a lot of
knowledge about the system and a lot of practice to obtain a reasonable result.
SmartFlow
all the accurate
devices used
for grading
fish
in a hatchery
to allowonforyour
an
The Smart connects
Grader delivers
fish grading
while
minimizing
the impact
automatic
grading.
SmartFlow
is a control
that optimizes
the grading
fish as they
pass through
the outlets.
The system
dewatering
unit distributes
the fishprocess
evenly
by
controlling
the
entire
process.
With
SmartFlow
you
only
need
one
person
to
over the width of the grader, so all 10 tracks are used effectively.
operate the whole system with fundamental knowledge of grading. You can control all
Further of
thethe
inclination
of thewithin
main SmartFlow.
sorting unit Enter
can be
fromoutput
5-14° with
aspects
grading from
in adjusted
your desired
andan
the
electrictakes
actuator.
opening
system
careThe
of the
rest. of the grader is controlled with electric linear actuators
that can be manually operated from a control panel on the grader or automatically
from the VAKI Counter which counts, size measures and calculates the split between
Set
the up
grades. The opening for each grade is displayed on a digital display. The grader is
When
up SmartFlow
following
built insetting
high grade
stainless the
steel
316L and selected plastic materials that are corrosion
system
configuration
is
required:
and water resistant.

Main screen
Linear actuators, controlled by the main screen open and close the rollers, which in
return control the grader gaps. A grading scale is displayed on the main screen and
shows the opening of the grading gaps in millimeters.
The Smart Grader delivers accurate fish grading while minimizing the impact on your
Stadewatering
rt or the Endunit
button,
the one
will
To open
or pass
closethrough
the rollers
theThe
fish
as they
thepress
outlets.
distributes
theselected
fish evenly
rrow u
p or
arroeffectively.
w down button to the left. Start
light the
up green.
Then
over
width of
the press
grader,either
so allthe
10 a
tracks
are
used
controls the opening where the fish comes into the grader and the End controls the
Further
inclination
the main
sorting
unit can
be that
adjusted
with an 20.1
openingthe
where
the fishofgoes
out of
the grader.
Note
if Endfrom
says5-14°
for instance
electric
of the all
grader
is controlled
electric
actuators
mm andactuator.
some ofThe
youropening
fish is bigger,
the bigger
fish willwith
go into
the linear
last grade
that
can4).
be manually operated from a control panel on the grader or automatically
(grade
from the VAKI Counter which counts, size measures and calculates the split between
the grades. The opening for each grade is displayed on a digital display. The grader is
built in high grade stainless steel 316L and selected plastic materials that are corrosion
and water resistant.

A VAKI
(Micro/Macro/EXEL).
The● rollers
arecounter
machined
with high precision laser welding tools and balanced out with
●
A
VAKI
Smart
Grader
specialized equipment. It delivers an accurate grading of the fish. The outlets are
● A VAKI
pump the impact on the fish and can be mounted to deliver the fish on
designed
to minimize
● A
VAKI
density
controller
either
side
of the
grader.
These outlets can easily be removed for cleaning. The
● SmartFlow
andbe
running
on with a frequency controller.
rotation
speed of configured
the rollers can
adjusted
the counter.

The rollers are machined with high precision laser welding tools and balanced out with
specialized equipment. It delivers an accurate grading of the fish. The outlets are
designed to minimize the impact on the fish and can be mounted to deliver the fish on
either side of the grader. These outlets can easily be removed for cleaning. The
rotation speed of the rollers can be adjusted with a frequency controller.

The grader functions by sliding the fish between two rolls, where the distance
between them gradually widens. Where two pairs of rollers rotate away from each
other to make sure that the fish doesn’t get squeezed between the rollers, but instead
lifted up and pushed forward so they fall through in the correct place. The expansion
of the slits on both ends can be adjusted. When operating the grader you have to
keep in mind that the grades are all related to one another. One single grader gap

The grader functions by sliding the fish between two rolls, where the distance
between them gradually widens. Where two pairs of rollers rotate away from each
other to make sure that the fish doesn’t get squeezed between the rollers, but instead
lifted up and pushed forward so they fall through in the correct place. The expansion
of the slits on both ends can be adjusted. When operating the grader you have to
keep in mind that the grades are all related to one another. One single grader gap
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PREFACE – SmartFlow
Grading live fish is a fairly hard and complicated process. The system normally
consists of three to four grades where the operator can dynamically adjust the grades
on the fly. The system falls under the category of a multi input, multi output system
(MIMO). The system is operated by two to four persons at a time and it is sensitive to
any changes, a small change to the input can cause a dramatic change in the output
and it’s not uncommon that 100 of thousands of fish are graded in one session and the
size range varies from few grams to a few hundred grams.
All these factors contribute in making the system fairly complicated and hard to tune
and more often than not results in an unsatisfactory output. It requires a lot of
knowledge about the system and a lot of practice to obtain a reasonable result.
SmartFlow connects all the devices used for grading fish in a hatchery to allow for an
automatic grading. SmartFlow is a control system that optimizes the grading process
by controlling the entire process. With SmartFlow you only need one person to
operate the whole system with fundamental knowledge of grading. You can control all
aspects of the grading from within SmartFlow. Enter in your desired output and the
system takes care of the rest.
For starting and stopping the grader press the Start/Stop button located in the lower
rightup
corner of the screen (green power button). If the grader is turned on, the Start
Set
Stop button and vice versa.
buttonsetting
turns red
and becomes
When
up SmartFlow
the afollowing

system configuration is required:
By pressing either the minus or plus button will increase or decrease the rollers speed
and● the
of the rollers
is displayed between the buttons. The available speeds
A speed
VAKI counter
(Micro/Macro/EXEL).
m, 18Smart
rpm, 2
4 rpm, and 30 rpm.
are●12 ArpVAKI
Grader
● A VAKI pump
The tilt of the grader can be adjusted. Pressing either the downwards tilted arrow or
● A VAKI density controller
the upwards tilted arrow, will increase or decrease the grader tilt. The angle can be
● SmartFlow configured and running on
anywhere between 5.0° to 14.0°.
the counter.

VAKI
Smart
Grader
Settings
screen

By pressing the settings button
on the main screen will lead you
to the settings view. The settings
screen will provide some basic
information like the serial ID,
version, runtime and current.
Pressing the SmartFlow button
will lead you to SmartFlow
configurations.

SmartFlow screen

The Smart Grader delivers accurate fish grading while minimizing the impact on your
Here is all the information
fish as they pass through the outlets. The dewatering unit distributes the fish evenly
related to SmartFlow, the ip
over the width of the grader, so all 10 tracks are used effectively.
address of the grader, the
ending the
of the
countersofipthe
and
Further
inclination
main sorting unit can be adjusted from 5-14° with an
the
id
of
the
grader.
If
the
electric actuator. The opening of the grader is controlled with electric linear actuators
ethernet
card
of the grader
is from a control panel on the grader or automatically
that
can be
manually
operated
functioning
correctly
from
the VAKI
Countergreen
which counts, size measures and calculates the split between
online
will
be
displayed,
the grades. The opening for each grade is displayed on a digital display. The grader is
otherwise
wouldstainless
read offline
in 316L and selected plastic materials that are corrosion
built
in highitgrade
steel
red water
letters.resistant.
If the grader is
and
connected with a cable to a
counter
which
is running with high precision laser welding tools and balanced out with
The
rollers
are machined
SmartFlow and
the IP addresses
specialized
equipment.
It delivers an accurate grading of the fish. The outlets are
are correct
Connected
designed
toaminimize
the to
impact on the fish and can be mounted to deliver the fish on
SmartFlow
is
displayed
below
either side of the grader. TheseOnline.
outlets can easily be removed for cleaning. The
rotation speed of the rollers can be adjusted with a frequency controller.

The
grader
Weight
to functions
width by sliding the fish between two rolls, where the distance
between
them gradually
Where
two the
pairs
of rollers rotate
away
from
eachand
On the following
page iswidens.
a table that
shows
relationship
between
the
weight
other
to make
sure and
that salmon.
the fish This
doesn’t
squeezedfrom
between
the rollers,
butin
instead
thickness
for trout
dataget
is sampled
a selection
of farms
lifted
up and
forward
soyour
theyfish
fall perfectly
through in
the
correct
place.reference
The expansion
Iceland.
The pushed
table might
not fit
but
can
be a good
point.
of
the
slits
on
both
ends
can
be
adjusted.
When
operating
the
grader
you
have
to
The formula for weight to thickness differs with every population. There is no one
keep
in mind
thatitthe
grades
are all related
one another.
One
grader
gap
perfect
formula,
is quite
dependent
on thetocondition
of the
fish,single
referred
to as
the
Condition Factor or Coefficient of Condition.
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PREFACETrout
– SmartFlo
w

Trout

Salmon

Weight [g] Width[mm]
Width[mm]
Weight [g] Width[mm]
Width[mm]
Grading
live4.7
fish is a fairly hard
1
4.6 and complicated
47.5process. The
16.1 system normally
16.8
consists of three to four grades where the operator can dynamically adjust the grades
2
5.9
5.8
50
16.4
17.1
on the fly. The system falls under the category of a multi input, multi output system
3
6.6 by two to four55persons at 16.9
17.7
(MIMO).
The6.7
system is operated
a time and it is sensitive
to
any
to the input can60
cause a dramatic
4 changes,
7.3a small change
7.3
17.4 change in the
18.2output
and
that 7.8
100 of thousands 65
of fish are graded
5 it’s not uncommon
7.9
17.9 in one session
18.7 and the
size range varies from few grams to a few hundred grams.
6
8.4
8.4
70
18.3
19.2
All
and hard
7 these factors
8.8 contribute in
8.8making the system
75 fairly complicated
18.7
19.7to tune
and more often than not results in an unsatisfactory output. It requires a lot of
8
9.2
9.2
80
19.1
20.1
knowledge about the system and a lot of practice to obtain a reasonable result.
9
9.6
9.6
85
19.5
20.5
SmartFlow connects all the devices used for grading fish in a hatchery to allow for an
10
9.9
9.9
90
19.8
20.9
automatic grading. SmartFlow is a control system that optimizes the grading process
11 controlling
10.2
10.3 With SmartFlow
95 you only20.18
21.3
by
the entire process.
need one person
to
12
10.6fundamental knowledge
100
21.7
operate
the 10.5
whole system with
of20.5
grading. You can
control all
aspects
of the
grading from 10.9
within SmartFlow.125
Enter in your
desired output23.4
and the
13
10.8
22.0
system takes care of the rest.
14
11.0
11.1
150
23.4
24.9
15

175

24.6

26.2

200

25.6

27.4

225

26.6

28.5

250

27.5

29.6

13.2
13.5
275
A VAKI
counter (Micro/Macro/EXEL).
A VAKI
Smart Grader14.0
13.6
300
A VAKI pump
14.0
14.4
325
A VAKI
density controller
14.3 configured
14.8
SmartFlow
and running on 350
the counter.
14.7
15.2
375

28.4

30.5

29.2

31.4

29.9

32.3

30.7

33.1

31.3

33.9

Set
17.5up

11.2

11.4

11.7
12.0
When setting up SmartFlow the following
20
12.3
12.6
system configuration is required:
22.5
12.7
13.1
25 ●
●
27.5
●
30 ●
32.5
●
35
37.5

15.0

15.5

400

32.0

34.7

40

15.3

15.9

450

33.2

36.1

42.5

15.6

16.2

500

34.4

37.4

45

15.9

16.5

600

36.4

39.8
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Maintenance
Lubrication
VAKI Smart -Grader

For longer drive chain lifetime lubrication is important. The chain should be lubricated
frequently. At least every week if the unit is regular use, and always at the startup and
at shutdown – if the unit is going to be parked for a period.
Which lubrication to use?

The following lubricant or equivalent should be used:
Würth Food Safe Lubricating Oil which comes in a spray
can as shown in the following picture.

Where to apply the grease?
The Smart Grader delivers accurate fish grading while minimizing the impact on your
fish as they pass through the outlets. The dewatering unit distributes the fish evenly
over the width of the grader, so all 10 tracks are used effectively.

Further the inclination of the main sorting unit can be adjusted from 5-14° with an
electric actuator. The opening of the grader is controlled with electric linear actuators
that can be manually operated from a control panel on the grader or automatically
from the VAKI Counter which counts, size measures and calculates the split between
the grades. The opening for each grade is displayed on a digital display. The grader is
built in high grade stainless steel 316L and selected plastic materials that are corrosion
and water resistant.
On the drive chain covers under the rollers there are two holes where the lubrication
spray-pipe can be inserted to spray the chain. While running the motors apply the
The rollers are machined with high precision laser welding tools and balanced out with
grease for one minute or at least one cycle of the chain. Repeat the process for the
specialized equipment. It delivers an accurate grading of the fish. The outlets are
other side.
designed to minimize the impact on the fish and can be mounted to deliver the fish on
either side of the
grader.
These
outletsdrive
can easily
removed
for cleaning.
The
IMPORTANT:
There
are two
seperate
chainsbe
– both
of them
have to be
rotation speed of the rollers can be adjusted with a frequency controller.
lubricated.
The grader functions by sliding the fish between two rolls, where the distance
between them gradually widens. Where two pairs of rollers rotate away from each
other to make sure that the fish doesn’t get squeezed between the rollers, but instead
lifted up and pushed forward so they fall through in the correct place. The expansion
of the slits on both ends can be adjusted. When operating the grader you have to
keep in mind that the grades are all related to one another. One single grader gap
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PFor
REolder
FACmodels
E – Sm
rtFgrader
low that do not have the „Lubrication Hole“ the chain is
of a
the

lubricated from the sides of the drive chain cover. See following picture.
Grading live fish is a fairly hard and complicated process. The system normally
consists of three to four grades where the operator can dynamically adjust the grades
on the fly. The system falls under the category of a multi input, multi output system
IMPORTANT: There are two seperate drive chains
(MIMO). The system is operated by two to four persons at a time and it is sensitive to
– both of them have to be lubricated.
any changes, a small change to the input can cause a dramatic change in the output
and it’s not uncommon that 100 of thousands of fish are graded in one session and the
size range varies from few grams to a few hundred grams.
All these factors contribute in making the system fairly complicated and hard to tune
and more often than not results in an unsatisfactory output. It requires a lot of
knowledge about the system and a lot of practice to obtain a reasonable result.
SmartFlow connects all the devices used for grading fish in a hatchery to allow for an
automatic grading. SmartFlow is a control system that optimizes the grading process
by controlling the entire process. With SmartFlow you only need one person to
operate the whole system with fundamental knowledge of grading. You can control all
aspects of the grading from within SmartFlow. Enter in your desired output and the
system takes care of the rest.

Set up

When setting up SmartFlow the following
system configuration is required:
●
●
●
●
●

A VAKI counter (Micro/Macro/EXEL).
A VAKI Smart Grader
A VAKI pump
A VAKI density controller
SmartFlow configured and running on
the counter.
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VAKI Smart Grader
VAKI Fish Pumps

VAKI Fish Pumps are capable of reducing operating costs and dramatically improving
efficiency. VAKI Fish Pumps are precision manufactured from the highest-quality
The Smart Grader delivers accurate fish grading while minimizing the impact on your
materials and are available in two sizes; the VAKI 6” Fish Pump and the VAKI 8” Fish
fish as they pass through the outlets. The dewatering unit distributes the fish evenly
Pump. For many years, Aquaculturists around the world have utilized the robust,
over the width of the grader, so all 10 tracks are used effectively.
proven performance of VAKI Fish Pumps to move salmon, trout, char, tilapia, hybrid
stripedthe
bass,
mackerel,
yellow-tail,
manyfrom
other
species.
Further
inclination
of anchovy,
the main sorting
unitshrimp,
can be and
adjusted
5-14°
with an

electric actuator. The opening of the grader is controlled with electric linear actuators
Now all of VAKIs pumps come with
that can be manually operated from a control panel on the grader or automatically
a PLC controller installed. The PLC
from the VAKI Counter which counts, size measures and calculates the split between
displays the speed of the pump in
the grades. The opening for each grade is displayed on a digital display. The grader is
% in big bright letters visible from a
built in high grade stainless steel 316L and selected plastic materials that are corrosion
distance, it allows for semi
and water resistant.
automatic priming, records the
runtime of the primary motor and
The rollers are machined with high precision laser welding tools and balanced out with
the main motor which allows for
specialized equipment. It delivers an accurate grading of the fish. The outlets are
preemptive maintenance. The PLC
designed to minimize the impact on the fish and can be mounted to deliver the fish on
also handles the connection and
either side of the grader. These outlets can easily be removed for cleaning. The
communication to SmartFlow. The
rotation speed of the rollers can be adjusted with a frequency controller.
pumps come with an industrial
antenna, which is pre configured to
The grader functions by sliding the fish between two rolls, where the distance
connect to the closest counter.
between them gradually widens. Where two pairs of rollers rotate away from each
other to make sure that the fish doesn’t get squeezed between the rollers, but instead
lifted up and pushed forward so they fall through in the correct place. The expansion
screen
ofMain
the slits
on both ends can be adjusted. When operating the grader you have to
The
main
screen
shows
the speed
of the pump
in another.
%, 100% One
beingsingle
the highest
keep in mind
that the
grades
are all related
to one
grader speed.
gap
The main screen also displays primer and a play button, with seconds underneath. By
pressing play the seconds will count down and when it reaches zero the primer pump
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Pwill
REturn
FAC
–aSspecific
martFtime.
lowBy
onEfor

pressing the seconds the auto priming
Grading
live fishscreen
is a fairly
andBy
complicated process. The system normally
configuration
will hard
appear.
consists
three
to four
grades
where the operator can dynamically adjust the grades
pressingofthe
speed
label
the runtime
on
the fly.
The
system
falls
thethe
category of a multi input, multi output system
screen
will
appear
and
by under
pressing
(MIMO).
Thethe
system
is operated
bywill
two to four persons at a time and it is sensitive to
VAKI logo
SmartFlow
screen
any
changes, a small change to the input can cause a dramatic change in the output
appear.
and it’s not uncommon that 100 of thousands of fish are graded in one session and the
size range varies from few grams to a few hundred grams.
All
these
factors
contribute in making the system fairly complicated and hard to tune
Semi
auto
priming
and
notisresults
in an unsatisfactory output. It requires a lot of
Themore
semioften
auto than
priming
fairly simple.
knowledge
lot of practice to obtain a reasonable result.
The primerabout
pumpthe
willsystem
turn onand
witha an

interval and
prime for
certain
time.
In for grading fish in a hatchery to allow for an
SmartFlow
connects
allathe
devices
used
this screen
you can
set thoseis a control system that optimizes the grading process
automatic
grading.
SmartFlow
parameters.
Start time
is theWith
interval
by
controlling The
the entire
process.
SmartFlow you only need one person to
Prime
for
is
the
time
for
how
and
the
operate the whole system with fundamental knowledge of grading. You can control all
long theofpriming
should
runwithin
for. Pressing
aspects
the grading
from
SmartFlow. Enter in your desired output and the
the
numbers
will
allow
for
them
to
be
system takes care of the rest.
changed. The Start interval can be
anywhere between 30 seconds to 3600
seconds
Set
up and the Prime for time can be
anywhere
between
3 seconds
600 seconds. Pressing the play
When
setting
up SmartFlow
the to
following
button configuration
will turn on theisauto
priming feature. When the play button
system
required:
has been pressed and the auto priming is active the play button
will● turn
into acounter
stop button
displayed here to the right. The auto
A VAKI
(Micro/Macro/EXEL).
priming
will continue
until the stop button is pressed so make sure
● A VAKI
Smart Grader
to ●turnAitVAKI
off when
pumpthe pump is not in operation. The start/stop
button
thedensity
auto priming
is also on the main screen.
● Afor
VAKI
controller
● SmartFlow configured and running on
the counter.
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Information screen
The information screen will display the
runtime for both the main motor and the
priming motor in hours. This information
can be useful for preemptive
maintenance. Some additional information
is also displayed here, for instance the
size of the pump and the pumps id.

The Smart Grader delivers accurate fish grading while minimizing the impact on your
fish
as they pass
through the outlets. The dewatering unit distributes the fish evenly
SmartFlow
screen
over the width of the grader, so all 10 tracks are used effectively.
Here is all the information related to
Further the inclination of the main sorting unit can be adjusted from 5-14° with an
SmartFlow, the IP address of the grader
electric actuator. The opening of the grader is controlled with electric linear actuators
and the end of the counters IP. If the
that can be manually operated from a control panel on the grader or automatically
ethernet card of the grader is functioning
from the VAKI Counter which counts, size measures and calculates the split between
correctly green Online will be displayed,
the grades. The opening for each grade is displayed on a digital display. The grader is
otherwise it would read Offline in red. If
built in high grade stainless steel 316L and selected plastic materials that are corrosion
the pump is connected to a counter which
and water resistant.
is running SmartFlow, Connected to
SmartFlow is displayed below Online. The
The rollers are machined with high precision laser welding tools and balanced out with
user should avoid changing anything here
specialized equipment. It delivers an accurate grading of the fish. The outlets are
unless otherwise instructed by a VAKI
designed to minimize the impact on the fish and can be mounted to deliver the fish on
Service Agent.
either side of the grader. These outlets can easily be removed for cleaning. The
rotation speed of the rollers can be adjusted with a frequency controller.
The grader functions by sliding the fish between two rolls, where the distance
between them gradually widens. Where two pairs of rollers rotate away from each
other to make sure that the fish doesn’t get squeezed between the rollers, but instead
lifted up and pushed forward so they fall through in the correct place. The expansion
of the slits on both ends can be adjusted. When operating the grader you have to
keep in mind that the grades are all related to one another. One single grader gap
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Remote

•
IP65 Rated (upgradeable to IP68).
Grading live fish is a fairly hard and complicated process. The system normally
•
Powered from 3 x AAA Batteries.
consists of three to four grades where the operator can dynamically adjust the grades
•
2 years @ approx. 50 second presses p/day.
on
the
fly.
The system
falls under thefrom
category
•
Provides
Acknowledgment
Rx. of a multi input, multi output system
(MIMO). The system is operated by two to four persons at a time and it is sensitive to
any changes, a small change to the input can cause a dramatic change in the output
Buttons
and it’s not uncommon that 100 of thousands of fish are graded in one session and the
Vakirange
has avaries
new remote
use shown
to the
right. The
size
from fewingrams
to a few
hundred
grams.
SPEED -/+ will decrease/increase the speed of the
All
these
factors
contribute
making
the system
main
motor.
They
work likeinthat
the speed
will fairly complicated and hard to tune
decrease/increase
the button
let go. The output. It requires a lot of
and
more often than until
not results
in anisunsatisfactory
MAIN STOP/RUN
button
willand
turna off/on
the mainto obtain a reasonable result.
knowledge
about the
system
lot of practice
motor. The PRIMER STOP/RUN button will turn
SmartFlow
all the
devices
usedvacuum
for grading
fish in a hatchery to allow for an
off/on the connects
primer motor
used
to create
in the
automatic
pump. grading. SmartFlow is a control system that optimizes the grading process
by controlling the entire process. With SmartFlow you only need one person to
operate
the whole
system with fundamental knowledge of grading. You can control all
Transmitter
operation
aspects of the grading from within SmartFlow. Enter in your desired output and the
Press any of the switches to operate. The
system takes care of the rest.
Transmitter will auto sleep between operations to
save power. The LEDs indicate the following:

Set
up
RF transmit

When
setting up
SmartFlow
following
The GREEN
LED
operatesthe
when
transmitting
system
configuration
is
required:
an RF signal.
RF●acknowledge
(if configured)
A VAKI counter
(Micro/Macro/EXEL).
After
RF
Transmission
if acknowledgement is
● A VAKI Smart Grader
configured the GREEN LED will flash at high
● A VAKI pump
speed to indicate that an acknowledgement
● A VAKI density controller
has successfully been received back from the
● SmartFlow configured and running on
receiver.
the counter.
The RED LED will flash at high speed to
indicate that an acknowledgment has not been received back from the receiver.
Low battery
Low Battery LED illuminates for 3 seconds after each operation. To change the better
remove the six enclosure screws. Remove 2 battery compartment screws and
replace batteries, taking care of cables and battery polarity.
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Connecting all together

The Smart Grader delivers accurate fish grading while minimizing the impact on your
fish as they pass through the outlets. The dewatering unit distributes the fish evenly
over the width of the grader, so all 10 tracks are used effectively.
All of the
connect
the counter
running
SmartFlow.
is connected
Further
thedevices
inclination
of thetomain
sorting unit
can be
adjusted The
fromgrader
5-14° with
an
via
cable
and
the
pump
connects
via
WiFi,
because
it
is
more
on
the
move,
although
electric actuator. The opening of the grader is controlled with electric linear actuators it
cancan
be connected
cable asfrom
well.a control panel on the grader or automatically
that
be manuallyvia
operated
from the VAKI Counter which counts, size measures and calculates the split between
How to connect the Grader
the grades. The opening for each grade is displayed on a digital display. The grader is
There is a cable that comes with the
built in high grade stainless steel 316L and selected plastic materials that are corrosion
SmartGrader. One end of the cable has a
and water resistant.
typical ethernet connector (G end on the figure
to the right) and the other end has an M16
The rollers are machined with high precision laser welding tools and balanced out with
connector (C). The ethernet connector (G) is
specialized equipment. It delivers an accurate grading of the fish. The outlets are
plugged into the bottom of the control box on
designed to minimize the impact on the fish and can be mounted to deliver the fish on
the grader and the M16 connector (C) is
either side of the grader. These outlets can easily be removed for cleaning. The
connected to the back of the Counters panel
rotation speed of the rollers can be adjusted with a frequency controller.
computer.
The
grader
functions
byPump
sliding the fish between two rolls, where the distance
How
to connect
the
between
them
gradually
widens.
Where
two pairs
of The
rollers
rotate
awayequipped
from each
The pump
connects
to the
counter
through
WLAN.
pump
comes
with an
other
to
make
sure
that
the
fish
doesn’t
get
squeezed
between
the
rollers,
but
instead
antenna which is pre configured to connect to a counter which is closest to it. The
lifted
upcan
andconnect
pusheddirectly
forwardtosothe
they
fall through
the- correct
place.itThe
expansion
pump
counter
within in
50m
100m radius,
all depends
on
ofthe
theheight
slits on
both
ends
can
be
adjusted.
When
operating
the
grader
you
have
to
of the counter setup and if the counter is in line of sight from the pump. If
keep
grades are
all related
to one another.
single
grader
gap to
thereinismind
goodthat
Wifithe
connection
within
the premises
then the One
pump
can be
configured
connect to that instead of connecting directly to the counter.
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SmartFlow

The application
toand
run complicated
on
Grading
live fish isis adesigned
fairly hard
process. The system normally
any
of
Vaki’s
counters,
Micro,
Macro
consists of three to four grades where the operator can dynamically adjust the grades
orthe
Excel.
asthe
a category of a multi input, multi output system
on
fly. The
The application
system fallsruns
under
small window
in theislower
right by
corner
(MIMO).
The system
operated
two to four persons at a time and it is sensitive to
of
the
screen,
it
never
goes
behind
any changes, a small change to the input can cause a dramatic change in the output
another
application
and
is always
and
it’s not
uncommon
that
100 of thousands of fish are graded in one session and the
displayed
on
the
screen.
If
the farmer
size range varies from few grams
to a few hundred grams.
only needs to work on the counter,
All
thesecan
factors
contribute
in making the system fairly complicated and hard to tune
she/he
minimize
the application
and
more often
resultsWhen
in anthe
unsatisfactory
It requires
a lot ofanimation
by pressing
thethan
bluenot
header.
application output.
is minimized,
a timeline
knowledge
about the system
lot of
a reasonable
result.
slides the application
down, and
until aonly
thepractice
headerto
is obtain
showing.
By pressing
the header
again the application slides up again.
SmartFlow connects all the devices used for grading fish in a hatchery to allow for an
automatic grading. SmartFlow is a control system that optimizes the grading process
by controlling the entire process. With SmartFlow you only need one person to
Devicethe
view
operate
whole system with fundamental knowledge of grading. You can control all
aspects of the grading from within SmartFlow. Enter in your desired output and the
system
takesview
care isofathe
The device
list rest.
containing all the devices
connected to the system and some additional
features, such as starting up automatic grading and
Set
up folder. To the right is a typical setup
a reports
When
up SmartFlow
the following
wheresetting
a counter,
a grader and
a pump are
system
configuration
is
required:
connected. Upon pressing reports, a window will
pop up with all the reports that have been
● A VAKI
generated.
Bycounter
clicking(Micro/Macro/EXEL).
a device in the list, the user
●
A
VAKI
Smart
Grader
is presented with a new view associated with that
● A VAKI
device.
Withinpump
the new view, the user can then
● A and
VAKImonitor
densitythat
controller
control
device. The farmer can
●
SmartFlow
configured
and
onleft
press the Back button located
in running
the upper
cornerthe
of counter.
the application, to go back to a previous
view. Pressing the SmartFlow icon will start a setup
assistant for automatic grading.
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GraderSmart
view Grader

The grader can be controlled from within this view,
shown in the figure to the right. Grading scales are
displayed here, showing the millimeters opening of
the grading gap. For opening and closing the
grading gaps, first the grade has to be picked, by
pressing the grade label or millimeters opening and
then press either the down or up arrow button to the
right. The grade being controlled is highlighted in
light blue. The single arrow moves the actuators 0.1
mm and the double arrow 0.3 mm. For starting and
stopping the grader, the start or stop button is
pressed.
reason
for not
holdingfish
thegrading
arrows while minimizing the impact on your
The
SmartThe
Grader
delivers
accurate
down,
thuspass
moving
the actuators,
is for
fish
as they
through
the outlets.
Thesecurity
dewatering unit distributes the fish evenly
reasons,
also
on
many
touch
screen
interfaces,
a
over the width of the grader, so all 10 tracks are used
effectively.
long press is interpreted as right mouse click, thus
Further
the inclination
of the main
impossible
to hold a button
down.sorting unit can be adjusted from 5-14° with an
electric actuator. The opening of the grader is controlled with electric linear actuators
that can be manually operated from a control panel on the grader or automatically
from the VAKI Counter which counts, size measures and calculates the split between
Pump view
the grades. The opening for each grade is displayed on a digital display. The grader is
built in high grade stainless steel
316L
andcan
selected
plastic materials
thatthis
areview,
corrosion
The
pump
be controlled
from within
and water resistant.
shown in the figure to the left. The graph will display the
speed of the pump in % over the last hour. The minus
and precision
plus button
willwelding
decrease/increase
the speed
the
The rollers are machined with high
laser
tools and balanced
outofwith
pump.
The stopgrading
and start
below
theare
specialized equipment. It delivers
an accurate
of button
the fish.just
The
outlets
minus/plush
buttons
will
start
and
stop
the
main
pump.
designed to minimize the impact on the fish and can be mounted to deliver the fish
on
The start and stop buttons at the bottom will start and
either side of the grader. These outlets can easily be removed for cleaning. The
stop the primer pump. The info button in the upper right
rotation speed of the rollers cancorner
be adjusted
with ayou
frequency
controller.
will present
with a dialog
displaying the
runtime for both the main pump and the primer pump.
The grader functions by sliding The
the fish
two
the distance
viewbetween
to the left
is rolls,
from where
a 6" pump
but the view for
the
8"
pump
is
identical.
between them gradually widens. Where two pairs of rollers rotate away from each
other to make sure that the fish doesn’t get squeezed between the rollers, but instead
lifted up and pushed forward so they fall through in the correct place. The expansion
of the slits on both ends can be adjusted. When operating the grader you have to
keep in mind that the grades are all related to one another. One single grader gap
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VAKI
Smartgrading
Grader
Automatic

Grading live fish is a fairly hard and complicated process. The system normally
Here it is possible to enter general information about
consists of three to four grades where the operator can dynamically adjust the grades
your farm, such as the site's name, person in charge
on
thedescription
fly. The system
under
the category
multi input, multi output system
and
from falls
within
this view,
showingofinathe
(MIMO).
The
system
is onscreen
operated keyboard
by two to four
persons at a time and it is sensitive to
figure on
the
left. An
will be
any changes, a small change to the input can cause a dramatic change in the output
presented by pressing one of the text fields.
and it’s not uncommon that 100 of thousands of fish are graded in one session and the
Additional include such as identification of the tank
size range varies from few grams to a few hundred grams.
containing the fish, the destination tanks, the year
and
the factors
population
can bein
included
the
All
these
contribute
making in
the
system fairly complicated and hard to tune
description
field.
This
willunsatisfactory
be included inoutput. It requires a lot of
and
more often
than
notinformation
results in an
the report as
well.the system and a lot of practice to obtain a reasonable result.
knowledge
about
SmartFlow connects all the devices used for grading fish in a hatchery to allow for an
automatic grading. SmartFlow is a control system that optimizes the grading process
by controlling the entire process. With SmartFlow you only need one person to
operate the whole system with fundamental knowledge of grading. You can control all
aspects of the grading from within SmartFlow. Enter in your desired output and the
system takes care of the rest.

Set up

SmartFlow
SmartFlowmanual
manual

SmartFlow manual

Other/Tools

The tools view holds all the extra tools that
When setting up SmartFlow the following
system configuration is required: SmartFlow offers. Here you can access all of the
reports already generated, as well manage the web
services and modbus services. SmartFlow runs in a
● A VAKI counter (Micro/Macro/EXEL).
web service and modbus services in the
● A VAKI Smart Grader
background. The web services allows anybody who
● A VAKI pump
● A VAKI density controller is connected to the same network as the counter to
access information
about the devices via web
● SmartFlow configured and running
on
browser. Similar to the web services SmartFlow
the counter.
hosts a modbus service which allows SCADA
systems or any other third party systems to acquire
information from SmartFlow via TCP modbus
connection. The web- and modbus services are
discussed in more detail in the chapter Tools.

Consider the main aspects of grading fish, in
order to clarify the steps involved with
configuring and starting an automatic grading
session. An ungraded batch of fish typically
displays a normal distribution, see the figure
to the right. The normal distribution,
sometimes referred to as the bell curve has
two main characteristics, the mean or
expectation of the distribution and the
standard deviation. The coefficient of variation
(CV) is defined as the ratio of the standard
deviation to the mean. It shows the extent of
variability
in relation
to theaccurate
mean offish
the grading
population.
It’sminimizing
a commonthe
practice
grade
The
Smart Grader
delivers
while
impacttoon
your
when
the CV
hasthrough
reached
30%.
fish
as they
pass
the
outlets. The dewatering unit distributes the fish evenly

over the width of the grader, so all 10 tracks are used effectively.
One objective of grading fish is to split the fish up by size. The aim is to get a certain
Further
the inclination
of in
theeach
maingrade
sorting
unit cantobe
adjusted
from as
5-14°
with
percentage
or biomass
category
utilize
the tanks
best
as an
possible.
electric
actuator.
The
opening
of
the
grader
is
controlled
with
electric
linear
actuators
In manual grading, the farmer monitors the distribution in each grade and changes the
that
can gaps
be manually
operated
from a control
panel
the grader
or between
automatically
grader
accordingly.
The farmer
is working
as aonfeedback
loop
the
from
the
VAKI
Counter
which
counts,
size
measures
and
calculates
the
split
between
counter and the grader.
the grades. The opening for each grade is displayed on a digital display. The grader is
built
high grade
stainless
316L andmade
selected
plastic
materialsofthat
corrosion
Thisinprocess
is sensitive
tosteel
any changes
to the
size settings
theare
grader
and it
and
water
resistant.
is hard to foresee how the changes made will affect the final outcome. The feedback

between the counter and the grader can relieve the user from operating the process
The
rollers SmartFlow
are machined
with high
laser
welding
tools and
balanced
out with
manually.
measures
theprecision
grader gap
and
the number
of fish
that pass
specialized
It delivers
an accurate
of the
outletsthe
arerelative
through theequipment.
system in each
grading
category.grading
SmartFlow
canfish.
thusThe
estimate
designed
to minimize
the category
impact onand
thecalculate
fish and can
be mounted to distribution
deliver the fish
on
size distribution
of each
the corresponding
curve.
either
of fish
the grader.
outlets
can easily
be removed
Thewith a
Withinside
1000
passingThese
through
the system
the bell
curve canfor
becleaning.
anticipated
rotation
speed
of the rollers
be adjusted
a frequency
controller.
high level
of accuracy.
The can
estimated
curve with
will get
better, with
every counted fish.
SmartFlow can subsequently calculate the optimal values for the grader gaps.
The
grader functions
by the
sliding
the fish
between
twograder,
rolls, where
SmartFlow
then sends
required
settings
to the
wherethe
thedistance
change is
between
them gradually widens. Where two pairs of rollers rotate away from each
performed.
other to make sure that the fish doesn’t get squeezed between the rollers, but instead
lifted
upaand
pushed
forward so
fall through
in thetocorrect
The expansion
When
grader
is connected
to they
SmartFlow
the option
set upplace.
SmartFlow
will appear.
ofBythe
slits
on
both
ends
can
be
adjusted.
When
operating
the
grader
you
have
to
clicking on the Set Up SmartFlow option in the list, a setup wizard will appear,
keep
in will
mind
that the
the user
grades
are allthe
related
toThe
onefollowing
another. list
Oneexplains
single grader
gap
which
guide
through
setup.
the steps
involved with setting up and starting an automatic grading session.
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If a grader is connected to the counter the option to set up SmartFlow will appear. By
Grading live fish is a fairly hard and complicated process. The system normally
clicking on the Set Up SmartFlow option a setup wizard will appear, which will guide
consists of three to four grades where the operator can dynamically adjust the grades
the user through the setup.
on the fly. The system falls under the category of a multi input, multi output system
(MIMO).
The system
is operated
by two
to four with
persons
at aup
time
and it is sensitive to
The following
list explains
the steps
involved
setting
SmartFlow.
any changes, a small change to the input can cause a dramatic change in the output
1. not
Theuncommon
system needs
know
how the grader
connected
thesession
counter.and
Thethe
and it’s
thatto
100
of thousands
of fishisare
graded intoone
setup
varies
from
The user
will connect the outlets of the
size range
varies
from
fewstation
grams to
to station.
a few hundred
grams.
grader to the inlets of the counter, by dragging and dropping the grades to the
All theseassociated
factors contribute
making
theremembers
system fairly
complicated
and
to tune
channel.inThe
system
the
settings and
thehard
farmer
will not
and more often than not results in an unsatisfactory output. It requires a lot of
knowledge about the system and a lot of practice to obtain a reasonable result.
SmartFlow connects all the devices used for grading fish in a hatchery to allow for an
automatic grading. SmartFlow is a control system that optimizes the grading process
by controlling the entire process. With SmartFlow you only need one person to
operate the whole system with fundamental knowledge of grading. You can control all
aspects of the grading from within SmartFlow. Enter in your desired output and the
system takes care of the rest.

Set up

When setting up SmartFlow the following
prompted to
repeat this step again.
system be
configuration
is required:
●
●
●
●
●

normally
this view is closed to the user. To open the view you need
AAttention,
VAKI counter
(Micro/Macro/EXEL).
AtoVAKI
Smart Grader
tap repeatedly
at the symbol
. After two taps number 5 will display next
AtoVAKI
pump
the symbol. With each tap the number will decrease until it reaches zero and
Aafter
VAKIthat
density
controller
the view
will open. This is done for security matters, because if this is
SmartFlow
running
on process will operate under false pretenses
configuredconfigured
wrong theand
whole
grading
the
andcounter.
therefore will lead to a poor grading outcome or even catastrophic
outcome.
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2. The farmer is prompted to enter via an on-screen keyboard, the average
weight, the CV and a rough estimation of the total number of fish about to be
graded. It is recommended to check the Anticipate small fish in the beginning,
if the CV is high, or if the fish has not been graded before, and/or if the average
weight is less than 40g.

The Smart Grader delivers accurate fish grading while minimizing the impact on your
fish as they pass through the outlets. The dewatering unit distributes the fish evenly
over the width of the grader, so all 10 tracks are used effectively.
Further the inclination of the main sorting unit can be adjusted from 5-14° with an
electric actuator. The opening of the grader is controlled with electric linear actuators
that can be manually operated from a control panel on the grader or automatically
from3.
theThe
VAKI
Counter
which
size measures
and calculates
between
user
can split
the counts,
weight density
curve associated
with the
the split
fish about
to be
the grades.
The
opening
for
each
grade
is
displayed
on
a
digital
display.
The
grader
graded, using the slider. If the user wants to split the fish up evenly between is
built in high
grade stainless
316L in
and
selected
materials
are
corrosion
the grades,
a settingsteel
of 25.0%
CH1,
25.0%plastic
in CH2,
25.0% inthat
CH3
and
25.0%
and water
resistant.
in CH4, should be selected.
The rollers are machined with high precision laser welding tools and balanced out with
specialized equipment. It delivers an accurate grading of the fish. The outlets are
designed to minimize the impact on the fish and can be mounted to deliver the fish on
either side of the grader. These outlets can easily be removed for cleaning. The
rotation speed of the rollers can be adjusted with a frequency controller.
The grader functions by sliding the fish between two rolls, where the distance
between them gradually widens. Where two pairs of rollers rotate away from each
other to make sure that the fish doesn’t get squeezed between the rollers, but instead
lifted up and pushed forward so they fall through in the correct place. The expansion
of the slits on both ends can be adjusted. When operating the grader you have to
keep in mind that the grades are all related to one another. One single grader gap
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VAKI Smart Grader

4. The system will recommend a size setting for the grader based on the
Grading information
live fish is aprovided
fairly hardbyand
system
thecomplicated
farmer in theprocess.
previousThe
steps.
The normally
grader will be
consistssent
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to four
grades by
where
the operator
dynamically
adjust
the can
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pressing
apply. If can
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prefers,
he/she
on the fly.
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of ause
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input, own.
multi output system
ignore
the recommended
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setting and
his/her
(MIMO).
The system
is operated
by two
to user
four persons
a time
and and
it is sensitive
5. This
is the last
and final step.
The
can start,atstop,
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a small
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inputsee
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change
in the outputfor
system
here. change
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andfew
percentage
fishhundred
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been counted.
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means
that fairly
the x-axis
is the total
fish.
All thesefish
factors
in making
system
complicated
andnumber
hard toof
tune
Therefore
thenot
graph
onlyinupdates
when counting.
and more
often than
results
an unsatisfactory
output. It requires a lot of
knowledge about the system and a lot of practice to obtain a reasonable result.
SmartFlow regulates the grader gaps from the set point percentage and the
SmartFlow
connects
all the devices
used for grading
fishThe
in atop
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to allowthe
for an
farmer
can monitor
this development
in step 5.
image shows
automatic
grading. SmartFlow
is aincontrol
system
that
theshows
grading
process
movement
of the grades
millimeters
and
theoptimizes
bottom one
the
by controlling
the entire
process.
With SmartFlow
you only
onethe
person
to Show
percentage
change,
the graphs
can be toggled
by need
pressing
button
operate percentage/Show
the whole system size.
with fundamental
knowledge
of grading.
Youpoints
can control
If the farmer feels
like changing
the set
at anyall
aspects given
of the time
grading
from
withinthe
SmartFlow.
Enter
your desired
output
and
thefreely
in the
process
system can
bein
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then the
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can
system takes
of the
revertcare
to step
3 torest.
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Set up

When setting up SmartFlow the following
system configuration is required:
●
●
●
●
●

A VAKI counter (Micro/Macro/EXEL).
A VAKI Smart Grader
A VAKI pump
A VAKI density controller
SmartFlow configured and running on
the counter.

The Smart Grader delivers accurate fish grading while minimizing the impact on your
counter
still count,
the grader
still turn unit
and distributes
the pump will
the
fish as they
passwill
through
the outlets.
The will
dewatering
the still
fishrun,
evenly
will
not
automatically
over thesystem
width of
the
grader,
so all 10change.
tracks are used effectively.

Headertheindication
Further
inclination of the main sorting unit can be adjusted from 5-14° with an
electric actuator. The opening of the grader is controlled with electric linear actuators
that
be manually
from
control panel on the grader or automatically
Thecan
farmer
will knowoperated
what stage
thea system
from
VAKI
Counter
counts, size measures and calculates the split between
is in the
by the
color
of thewhich
header,
the grades. The opening for each grade is displayed on a digital display. The grader is
built in high grade stainless steel 316L and selected plastic materials that are corrosion
and water resistant.
The rollers are machined with high precision laser welding tools and balanced out with
specialized equipment. It delivers an accurate grading of the fish. The outlets are
designed to minimize the impact on the fish and can be mounted to deliver the fish on
either side of the grader. These outlets can easily be removed for cleaning. The
rotation speed of the rollers can be adjusted with a frequency controller.
The grader functions by sliding the fish between two rolls, where the distance
between them gradually widens. Where two pairs of rollers rotate away from each
other to make sure that the fish doesn’t get squeezed between the rollers, but instead
lifted up and pushed forward so they fall through in the correct place. The expansion
of the slits on both ends can be adjusted. When operating the grader you have to
keep in mind that the grades are all related to one another. One single grader gap
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mafigures
rtFlow
to the right. If the system is in manual mode the header is
blue. If the system is in automation, then the header is green and if the automation is
Grading
is a fairly
hard and complicated process. The system normally
pausedlive
the fish
header
is purple.
consists of three to four grades where the operator can dynamically adjust the grades
on the fly. The system falls under the category of a multi input, multi output system
(MIMO). The system is operated by two to four persons at a time and it is sensitive to
any changes, a small change to the input can cause a dramatic change in the output
and it’s not uncommon that 100 of thousands of fish are graded in one session and the
size range varies from few grams to a few hundred grams.
All these factors contribute in making the system fairly complicated and hard to tune
and more often than not results in an unsatisfactory output. It requires a lot of
knowledge about the system and a lot of practice to obtain a reasonable result.
SmartFlow connects all the devices used for grading fish in a hatchery to allow for an
automatic grading. SmartFlow is a control system that optimizes the grading process
by controlling the entire process. With SmartFlow you only need one person to
operate the whole system with fundamental knowledge of grading. You can control all
aspects of the grading from within SmartFlow. Enter in your desired output and the
system takes care of the rest.

Set up

When setting up SmartFlow the following
system configuration is required:
●
●
●
●
●

A VAKI counter (Micro/Macro/EXEL).
A VAKI Smart Grader
A VAKI pump
A VAKI density controller
SmartFlow configured and running on
the counter.

Page 3 www.vaki.is
Page 24 www.vaki.is
Page 24 www.vaki.is

SmartFlow
SmartFlowmanual
manual

SmartFlow manual
VAKI
Smartgrading
Grader
Automatic
with AI

Farmers all around the world grade fish of all shapes and sizes. Some farmers have
noticed a trend, when pumping fish that the smallest fry tends to come first. The
smaller the fish is, the more likely it is to be picked up by the pump early on. This
effect can be quite substantial and increases with a high CV.
After consulting with farmers, it turns out that most farmers, through experience have
encountered this phenomenon, but have not seen any reliable data on the subject.
The farmers, now aware of this, anticipate that the first 5% to 10% of the fish reveals a
false average weight.
VAKI investigated this phenomenon. An Exel counter was used to review records of
previous counting sessions. The counter analyzes a specified counting session record
The
Grader
delivers
accurate
fish grading
while
minimizing
on your
in aSmart
way that
when
a fish lines
up perfectly
in front
of the
camera,the
theimpact
application
fish
as they pass
through the
the weight
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The
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fish evenly
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thedewatering
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was ablethe
to measure
over
the 10%
widthofofthe
thefish
grader,
all 10
tracks
are used Combined
effectively.with the size setting of
around
with aso
high
level
of accuracy.
the grader we calculate the weight. The results were plotted, and the moving average
Further the inclination of the main sorting unit can be adjusted from 5-14° with an
of the weight of the fish was examined.
electric actuator. The opening of the grader is controlled with electric linear actuators
Thecan
results
are interesting,
thefrom
effects
of the panel
phenomenon
is the greatest
within the
that
be manually
operated
a control
on the grader
or automatically
first the
5% to
10%Counter
of the fish
thatcounts,
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after
that the the
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which
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gradually
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not is
the
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CV.
If the
built
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steelnot
316L
and i.e,
selected
plasticofmaterials
are
corrosion
average
of the fish exceeds 50g and has been graded before then the effect
and
waterweight
resistant.
seems to reduce significantly and in some cases can be neglected.
The rollers are machined with high precision laser welding tools and balanced out with
Even though the effect is always visible, it varies a lot between populations and time
specialized equipment. It delivers an accurate grading of the fish. The outlets are
periods between gradings. It is hard and almost impossible to predict how the
designed to minimize the impact on the fish and can be mounted to deliver the fish on
trendline will look like until most of the fish have gone through the system and thus
either side of the grader. These outlets can easily be removed for cleaning. The
hard to grade the fish effectively without guesswork.
rotation speed of the rollers can be adjusted with a frequency controller.
An artificial neural network (ANN/DNN) was trained to predict a trend in the data.
The
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red trendline for the average weight of the fish over time, quickly and accurately.
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PREFACE – SmartFlow
Grading live fish is a fairly hard and complicated process. The system normally
consists of three to four grades where the operator can dynamically adjust the grades
on the fly. The system falls under the category of a multi input, multi output system
(MIMO). The system is operated by two to four persons at a time and it is sensitive to
any changes, a small change to the input can cause a dramatic change in the output
and it’s not uncommon that 100 of thousands of fish are graded in one session and the
size range varies from few grams to a few hundred grams.

VAKI
Smart Grader
Reports

After the grading session is finished and stop has been pressed, SmartFlow will
generate a grading report. In the grading report you can read how the grading
session evaluated from your estimated values.

All these factors contribute in making the system fairly complicated and hard to tune
and more often than not results in an unsatisfactory output. It requires a lot of
knowledge about the system and a lot of practice to obtain a reasonable result.
SmartFlow connects all the devices used for grading fish in a hatchery to allow for an
automatic grading. SmartFlow is a control system that optimizes the grading process
by controlling the entire process. With SmartFlow you only need one person to
operate the whole system with fundamental knowledge of grading. You can control all
aspects of the grading from within SmartFlow. Enter in your desired output and the
system takes care of the rest.

Set up

When setting up SmartFlow the following
system configuration is required:
●
●
●
●
●

A VAKI counter (Micro/Macro/EXEL).
A VAKI Smart Grader
A VAKI pump
A VAKI density controller
SmartFlow configured and running on
the counter.

The Smart Grader delivers accurate fish grading while minimizing the impact on your
fish as they pass through the outlets. The dewatering unit distributes the fish evenly
over the width of the grader, so all 10 tracks are used effectively.
Further the inclination of the main sorting unit can be adjusted from 5-14° with an
electric actuator. The opening of the grader is controlled with electric linear actuators
that can be manually operated from a control panel on the grader or automatically
from the VAKI Counter which counts, size measures and calculates the split between
the grades. The opening for each grade is displayed on a digital display. The grader is
built in high grade stainless steel 316L and selected plastic materials that are corrosion
and water resistant.
The rollers are machined with high precision laser welding tools and balanced out with
specialized equipment. It delivers an accurate grading of the fish. The outlets are
designed to minimize the impact on the fish and can be mounted to deliver the fish on
either side of the grader. These outlets can easily be removed for cleaning. The
rotation speed of the rollers can be adjusted with a frequency controller.
The grader functions by sliding the fish between two rolls, where the distance
between them gradually widens. Where two pairs of rollers rotate away from each
other to make sure that the fish doesn’t get squeezed between the rollers, but instead
lifted up and pushed forward so they fall through in the correct place. The expansion
of the slits on both ends can be adjusted. When operating the grader you have to
keep in mind that the grades are all related to one another. One single grader gap
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PREFACE – SmartFlow
Tools

VAKI Smart Grader

SmartFlow offers many additional tools beside device monitoring and controlling. The
Grading live fish is a fairly hard and complicated process. The system normally
ones that stand up are VAKI Cloud, Web services and Modbus services. All of these
consists of three to four grades where the operator can dynamically adjust the grades
tools are to assist with monitoring and quality control.
on the fly. The system falls under the category of a multi input, multi output system
(MIMO).
The system is operated by two to four persons at a time and it is sensitive to
VAKI Cloud
any
changes,
to the
input
can cause
a dramatic
in of
thedetailed
output
VAKI
Cloud isa asmall
webchange
application
that
provides
the user
with anchange
overview
and
it’s not uncommon
that VAKI
100 ofcounters.
thousands
of fish
graded
in one
the
information
and data from
Data
fromare
VAKI
counters
aresession
createdand
during
size
range
variessession,
from few
grams
to a few
each
counting
and
are moved
tohundred
a remotegrams.
database. The VAKI Cloud web

application enables authorized users the ability to view these data from anywhere, at
All these factors contribute in making the system fairly complicated and hard to tune
any time. The VAKI Cloud is an extremely valuable tool that is utilized by commercial
and more often than not results in an unsatisfactory output. It requires a lot of
fish farming operations worldwide. If the counter has a license for VAKI Cloud then this
knowledge about the system and a lot of practice to obtain a reasonable result.
feature will be automatically activated. The VAKI Cloud services working in
combination
with SmartFlow
will extend
thegrading
information
sent
to the cloud,
like for
thean
SmartFlow
connects
all the devices
used for
fish in
a hatchery
to allow
grader sizes
for each
category
the speed
of that
the pump.
automatic
grading.
SmartFlow
is and
a control
system
optimizes the grading process
by controlling the entire process. With SmartFlow you only need one person to
Web services
operate the whole system with fundamental knowledge of grading. You can control all
Web services enable you to monitor VAKIs devices
aspects of the grading from within SmartFlow. Enter in your desired output and the
through a web browser, via phone, tablet or PC. The
system takes care of the rest.
web page can be accessed over the internet. If you
wish to use this feature please contact VAKI.

Set
up
The web site is https://vaki-smartflow.web.app. The
When
settingisup
SmartFlow
the following
dashboard
scalable
for small
screens so for the
system
configuration
is
required:
user experience it doesn't matter whether it is on a

smartphone or a PC.
● A VAKI counter (Micro/Macro/EXEL).
On●the
all you
have to do is enter in the ID of
A website
VAKI Smart
Grader
your
and press JOIN. The ID can be seen
● SmartFlow
A VAKI pump
under
Cloud
and settings.
● ATools,
VAKI VAKI
density
controller
● SmartFlow configured and running on
the counter.

The Smart Grader delivers accurate fish grading while minimizing the impact on your
fish as they pass through the outlets. The dewatering unit distributes the fish evenly
over the width of the grader, so all 10 tracks are used effectively.
Further the inclination of the main sorting unit can be adjusted from 5-14° with an
electric actuator. The opening of the grader is controlled with electric linear actuators
that can be manually operated from a control panel on the grader or automatically
from the VAKI Counter which counts, size measures and calculates the split between
the grades. The opening for each grade is displayed on a digital display. The grader is
built in high grade stainless steel 316L and selected plastic materials that are corrosion
and water resistant.
The rollers are machined with high precision laser welding tools and balanced out with
specialized equipment. It delivers an accurate grading of the fish. The outlets are
designed to minimize the impact on the fish and can be mounted to deliver the fish on
either side of the grader. These outlets can easily be removed for cleaning. The
rotation speed of the rollers can be adjusted with a frequency controller.
The grader functions by sliding the fish between two rolls, where the distance
between them gradually widens. Where two pairs of rollers rotate away from each
other to make sure that the fish doesn’t get squeezed between the rollers, but instead
lifted up and pushed forward so they fall through in the correct place. The expansion
of the slits on both ends can be adjusted. When operating the grader you have to
keep in mind that the grades are all related to one another. One single grader gap
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Grading live fish is a fairly hard and complicated process. The system normally
consists of three to four grades where the operator can dynamically adjust the grades
on the fly. The system falls under the category of a multi input, multi output system
(MIMO). The system is operated by two to four persons at a time and it is sensitive to
any changes, a small change to the input can cause a dramatic change in the output
and it’s not uncommon that 100 of thousands of fish are graded in one session and the
size range varies from few grams to a few hundred grams.
All these factors contribute in making the system fairly complicated and hard to tune
and more often than not results in an unsatisfactory output. It requires a lot of
knowledge about the system and a lot of practice to obtain a reasonable result.
SmartFlow connects all the devices used for grading fish in a hatchery to allow for an
automatic grading. SmartFlow is a control system that optimizes the grading process
by controlling the entire process. With SmartFlow you only need one person to
operate the whole system with fundamental knowledge of grading. You can control all
aspects of the grading from within SmartFlow. Enter in your desired output and the
system takes care of the rest.

Set up

When setting up SmartFlow the following
system configuration is required:
●
●
●
●
●

A VAKI counter (Micro/Macro/EXEL).
A VAKI Smart Grader
A VAKI pump
A VAKI density controller
SmartFlow configured and running on
the counter.
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VAKI
Smart
Grader
Modbus
services

Modbus is a communication protocol developed by Modicon systems. In simple terms,
it is a protocol used for transmitting information between electronic devices. The
device requesting the information is called the Modbus Master and the devices
supplying information are Modbus Slaves.
The VAKI modbus service is a TCP modbus slave which will provide information if
requested, operating on port 502. The modbus Interface template is as follows. The
count for a channel is kept in two registers because the registry is a 16 bit signed
number. Therefore the counter for channel one is reg[40001] * 32767 + reg[40002].
Counter
Reg ID

Variable

Description

Range

40001

16 bit int

Count for channel 1 / Multiply of 32767

[0-32767]

40002

16 bit int

Count for channel 1

[0-32767]

40006

16 bit int

Count for channel 3

[0-32767]

The
Smart Grader delivers
accurateCount
fishforgrading
while minimizing the impact on[0-32767]
your
40003
16 bit int
channel 2 / Multiply of 32767
fish40004
as they pass through
the outlets.
The
dewatering
unit distributes the fish evenly
16 bit int
Count
for channel
2
[0-32767]
40005
16
bit
int
Count
for
channel
3
/
Multiply
of
32767
[0-32767]
over the width of the grader, so all 10 tracks are used effectively.
40007
Further

[0-32767]
the
main
from 5-14° with an
16 bit int
Count for channel 4
[0-32767]
electric actuator. The opening of the grader is controlled with electric linear actuators
40009
16 bit int
Number of channels
[1-4]
that
can be manually 16
operated
from
a control panel on the grader or automatically
40010
bit int
Capacity, 100 is optimal
[0-200]
from
the
VAKI
Counter
which
counts,
size
measures
and
calculates
the
split
between
40011
16 bit int
Channel 1 size
[0-9]
16 bit for
int each grade
Channel is
2 size
[0-9]
the40012
grades. The opening
displayed on a digital display. The grader
is
40013
16 bit int
Channel 3 size
[0-9]
built in high grade stainless steel 316L and selected plastic materials that are corrosion
40014
16 bit int
Channel 4 size
[0-9]
and
water resistant. 16 bit int
40015
Counter id
[0-32767]
40008

bit the
int
inclination16of

Count for channel
4 / Multiply
of 32767
sorting
unit can
be adjusted

40016

16 bit int

Counting session on

[0-1]

40102

16 bit int

Small - Size of the 1st. grade min = 0.0mm, max = 50.0mm

[0-500]

40017
16 bit int
OK
The
rollers are machined
with highCounter
precision
laser welding tools and balanced [0-1]
out with
specialized equipment. It delivers an accurate grading of the fish. The outlets are
designed to minimize the impact on the fish and can be mounted to deliver the fish on
Grader
either
side of the grader.
These outlets
can easily be removed for cleaning. The
Reg ID
Variable
Description
Range
rotation
speed
of
the
rollers
can
be
adjusted
with
a
frequency
controller.
40101
16 bit int
Grader is connected
[0-1]

The grader functions by sliding the fish between two rolls, where the distance [0-500]
40104
16 bit int
Medium- Size of the 3rd. grade min = 0.0mm, max = 50.0mm
[0-500]
between
them gradually
widens. Where
two pairs of rollers rotate away from each
40105
16 bit int
Speed in RPM
[0-30]
other
to
make
sure
that
the
fish
doesn’t
get
squeezed
between
the
rollers,
but
instead
40106
16 bit int
Angle in deg
[0-32767]
40107
16 bit int
Grader
[0-1]
lifted
up and pushed forward
so they
fallonthrough in the correct place. The expansion
40108
16 bit int
Runtime in hours
of the slits on both ends can be adjusted. When operating the grader you have[0-32767]
to
keep in mind that the grades are all related to one another. One single grader gap
40103
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VAKI Smart Grader

Pumplive fish is a fairly hard and complicated process. The system normally
Grading
Reg ID of three to four
Variable
Description
consists
grades where
the operator can dynamically adjust the Range
grades
40201
16 bit int
Pump is connected
[0-1]
on the fly. The system falls under the category of a multi input, multi output system
40202
16 bit int
Main pump on
[0-1]
(MIMO).
The system is16operated
byPrimer
two on
to four persons at a time and it is sensitive
to
40203
bit int
[0-1]
any40204
changes, a small 16
change
to theMain
input
can
a =dramatic
change in the output
bit int
speed;
mincause
= 0%, max
100%
[0-100]
16 that
bit int 100 of Main
pump runtime
hours
and40205
it’s not uncommon
thousands
of infish
are graded in one session[0-32767]
and the
40206
16 bit int
Primer pump runtime in hours
[0-32767]
size range varies from few grams to a few hundred grams.
All these factors contribute in making the system fairly complicated and hard to tune
and more often than not results in an unsatisfactory output. It requires a lot of
knowledge about the system and a lot of practice to obtain a reasonable result.
SmartFlow connects all the devices used for grading fish in a hatchery to allow for an
automatic grading. SmartFlow is a control system that optimizes the grading process
by controlling the entire process. With SmartFlow you only need one person to
operate the whole system with fundamental knowledge of grading. You can control all
aspects of the grading from within SmartFlow. Enter in your desired output and the
system takes care of the rest.

Set up

When setting up SmartFlow the following
system configuration is required:
●
●
●
●
●

A VAKI counter (Micro/Macro/EXEL).
A VAKI Smart Grader
A VAKI pump
A VAKI density controller
SmartFlow configured and running on
the counter.

The Smart Grader delivers accurate fish grading while minimizing the impact on your
fish as they pass through the outlets. The dewatering unit distributes the fish evenly
over the width of the grader, so all 10 tracks are used effectively.
Further the inclination of the main sorting unit can be adjusted from 5-14° with an
electric actuator. The opening of the grader is controlled with electric linear actuators
that can be manually operated from a control panel on the grader or automatically
from the VAKI Counter which counts, size measures and calculates the split between
the grades. The opening for each grade is displayed on a digital display. The grader is
built in high grade stainless steel 316L and selected plastic materials that are corrosion
and water resistant.
The rollers are machined with high precision laser welding tools and balanced out with
specialized equipment. It delivers an accurate grading of the fish. The outlets are
designed to minimize the impact on the fish and can be mounted to deliver the fish on
either side of the grader. These outlets can easily be removed for cleaning. The
rotation speed of the rollers can be adjusted with a frequency controller.
The grader functions by sliding the fish between two rolls, where the distance
between them gradually widens. Where two pairs of rollers rotate away from each
other to make sure that the fish doesn’t get squeezed between the rollers, but instead
lifted up and pushed forward so they fall through in the correct place. The expansion
of the slits on both ends can be adjusted. When operating the grader you have to
keep in mind that the grades are all related to one another. One single grader gap
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