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Introduction

In 1995, NorthwestMarine Technology(NMT), in cooperation with the Washington
Department ofish and Wildlife and the Bonneville Power Administratiogdoe
developinga series of machines to automatically otj€oded Wire Tags (CWT) and
excisethe adiposeifi on salmonidsThrough consistent researchcadevelopment, NMT
created an automatediposeclipping and tagging systemhichrelies on the instinctual
behavior of juvenile salmonide move themselvesithugh the tagging and/onarking
processThis system requires minimaludman handling and no anesthetic.

Northwest Marine Technolgy combned the clipping and tagging technology with
automaed sorting and created the S@Imobile sorting, clippingand aigging system
that has proverotbe a valuable ahreliable meas ofclippingand tagging for salmonids.
Please take time to read and umstkend the operating and maintenance instructions so
you can obtain the maximum performance from these products.

The AutoFish §stem isbacked by a ongear parts amh labor warrantyNMT takes pride
in providing the best customer service and your ceteghtisfaction is importanPlease
contact us with any questions asmaments about our products.
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AutoFish SystemSCT Overview

The following is an overview of how fisghavel througtthe SCTsystem The process
will be described imetail throughouthe manual.

1. The fish pump delivers fish from the mdinlding trough to the sorter volitional
entry(VE).

2. The dualexited sorter VE stages fish for entry into the imaging area.

3. The trandion area between the VE and the imaging area each contain a set of
wires and water jets which help create separation between individuals.

4. The fish slide through one of the twestiapé chutes where they are measured to
the nearest 0.1m.

5. The fish is tha diverted to the correct port according to their total measured
lengthand sent to one of the line VEs

6. The fishenter thewater filledgate channel

7. The sensoat theuppe gatedetects the fiswhich thentriggers theuppergate to
open.

8. When the fish is about half way througle tippe gate (as determined by a
further downstreamsensaoy, the springiensioned gate begins to closeomer to
keep the next fish in line froimeing released

9. There isnow a single fish at the lower gatnd several fish led up behind the
upper gate

10. Thesinglefish is released from the lower gatad slides into the claping area
wher e t he enterssha [teatold amibtuggyers the nessensowhich is
attached to the head mold

11. The triggering of the nose sensodicates that the fisis in proper psition for
processing anthe fish adapter platesove into the closed positiomhe closed
adapter plees properly position and securely hold the fish for processing.

12. The cameraakes an imagand the computdocatesthe adipose fi. This picture
is called theéFind Fin Image

13. The markers directed to the fin position designated by the computer andlaéips
fin.

14. A Coded Wire TagCWT) is implanted simultaneously when in tagging mode

15.  Another imageis taken by the caera to determine what percentage of the total
fin has been remode Thispicture is called th&erify Mark Image

16. The adapter plateand therapdooropento release the fish into the Quality
ControlDevice(QCD).

17.  The QCDuverifies the presermcof a tagand/or receives mark xiécation
information from the omputer and diverts the fish to either the hatchery receiving
pond orto the rejectontainment system

18.  All data is compiled within the conpers and displayed on the touch screen

AutoFish SCT Operators Manual 9
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Initial AutoFish Traile r Setup

Positioning the AutoFish Trailer

Typically, the trailer is set up near the ponds the fish are being fiaemwith the fish
door located near the pond. Fisin easily be trapsrted from the trailer back to the
destination pond using irrigat pipe.

Things to consider when positioning the trailer:

1. The trailer is supplied with 250 feet of power cdPdsition the trailer within this
distance of the power source.

2. The traler is supplied with 50 feet of pump cord and hose. Positiondhertwithin
this distance of the water source.

3. The trailer outflow must bpositionedhigher than the destination a wall.

Moving the AutoFish Trailer

After the trailer is deliveretb the hatchery grounds, it may be necessary to move the
trailer into the desed position. Thdollowing are three methods whichay ke used to
transport the trailer.

1. Fifth wheel: The tow vehicle is equipped with a special plate in the bed with a slot
that the pin fits into and locks into place. This is a road legtiadeof
transporting the trailer.

2. Gooseneck: The gooseneck is a 1206 adapte
pin. This piece mates witha®166 t ow bal | | ocat axtts di rect |
of the tow vehicle. This is also a road legal method ofparting tte trailer.

3. Ranch hitch adapter: The ranch hitch i s a
fifth wheelpinThi s pi ece mates with a hitch rece
therear receiver of a pick up. This is not a road legal method ficating the
trailer and should only be used for moving the trailer short distances on hatchery
grounds.

r
y

Once the twiler is moved into position, lower the front jacks into position ank bwth
pins to hold them securely in place. Raise the trailem tpetailgte, and remove the
tow vehicle. Lower the front of the trailer enough to lower the rear jack stands into
position.The jacks provide stability to the trailer during operatiod take some of the
weight off the tires and axleSlow the trailemay be levked as described in the
following section.

AutoFish SCT Operators Manual 11
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Leveling the AutoFish Trailer

The trailer should be positied to slope slightly towards the wall opposite the side doors
and slighty from the front to the rear of the trailer. This allows for eadeanup and

keeps the floor drthroughout the day. Planks may have to be placed under one or both
sets of tires tget the trailer sloped properly.

Connecting the AutoFish Trailer to Power

The AutoFish trailer requires single phase,-220 volt, ® amp, and AC power. It is
important to make sure the hatchery power supply is consistent with the given
requirements

Once the trailer is positioned, ensure that the main circuit bresakethe off position.

There are thr ee 8 3Toe cprdwie the redd canrestorspvél conneat ai | er
directly to the trailer and the hatchery unless the extensionsededadf the extensions

are needeglug the extension cords into to tinailer first. Next, connect the extensions

to the red cord, an@st plug the red cord into the service at the hatchery. It is an

important safety precaution to plug into the hatghieceptacle last. Do not drag the cord
connections on the ground. Ty damage the threads on the connectors and make it

difficult to attach cords. Keep any power cord connections dry.

Once the trailer is plugged into the hatchery power suppggkcthe reading on the volt
meter inside the trailer. The volt meter sltbread between 220 and 240 volts. If the
reading is between thegqured parameters, the main breaker may be switched to the on
position.

To operate the system at a 208 volt fagilihe trailer must be equipped with a

transformer in ader to safely perate the Flygpump. If the volt meter indicates that the
voltageis lower than 220 volts, the transformer must be switched to the 208 setting. This
transformer should be switcheddk&o the 220 volt settinigeforeoperating at a 220 volt
facility.

The system is equipped with a circuit that protects the trailersieldsystem from
improper voltagelmproper voltage may result from misg&red power connectors or

from connectinghe system to something other than the required power. If the power is
within the required range (+ ©r10%), the voltage sensing relayslvenergize the main
contactor which will provide power to the distribution panel. If the power does not fall
within the given range, the main contactor will not be energized and théteewid

power available to the distribution panel.

The computer @binet housegthe power supplies and the computer system for the lines
and the sorter. This includésree 12 volt pwer supplies fo the touch screens ande
24 volt power supplyor eachof the lines andhe sorter(Figure 1). Once the main

AutoFish SCT Operators Manual 12
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breaker iswitchedon, the powe distribution board sengswer to the appropriate
locations.

Turn on the Uninterrupted PowBupply(UPS locatednextto the computer cabinefhe
UPS should remain on for the duratiof the project in order to keep the battery charged
in case of a power los¥he UPS protects the computers from reatary power

problems. If there is a power loss, the UPSsigoplyboth computersvith power for
approximately 20 minute®&efore unpluggig the trailer from the hatchery power supply,
turn off the UPS.

Power Distribution
Board

Monitor Power
Supplies

oy

Marking and Tagging
Lines Power Supplies

Marking and Tagag
Computer

)

o
A

'Iéigure 1: Computer Cabinet

Main Water Pump

The main water pump isteple-phase Flygt modelnd supplies approxintaly 200 gpm
at 30 psi The pump should always be operated in &cadrposition relative to its axis.
There is anercury switch located internally that will shut the pump off ifrafieed to

run on its side. The pump is oil cooled and the oil must ligeimeservoir in the bottom

of the pump to cool it sufficiently. Aawner 6 s manual i's supplied

T Positioning the Main Water Pump

Things to consider when positionifgetwater pump:

AutoFish SCT Operators Manual 13
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1. The trailer is supplied witb0 feet of pump cord and &@.The pump must be
positioned within this distance.

2. Place pumpn a pond that is not going to be drawn downkBlaure screen is intact
and that there are no fish behind the sc{eemp will suck up fish and clog
strainers). If the pump has to be @davithin a pond containing fish, place it in a
screen bucket with cover so fish do not get sucked into the pump.

3. Suspend the pump in the water column so it does not sit on thelponand suck in
sand or silt.

4. Position the pump and pump hose@sadt interfere when transporting fish to the
trailer.

Rinsing the AutoFish Trailer

Before turning on thpump to rinse the traileensure that any water that will drain from
the tailer cannot run into a pond or drain into any other water sourcedi3tiearge
water may coratin some bleach residuk is sometimes re@ssary to use irrigation pipe
to transferinse water to the appropriate area.

1. Open all valves and flow meters fseshwater can flow through any pipe and

hose that may contain bleachter

Plug in the air compressor to the fitting the front of therailer.

Turn on both of the computers &ke sure the UPIS on).

Move the crowder up to the fish pumpake and place all loose submersible

equipment into the trough behinuketcrowder.

Turn on the main pump switch.

Once the trough is fulbf waterturn on the sorter booster pump.

Turn on the line booster pump.

Place the marking and tagging softwareisirdect mode to activate the fin

washer and the fish ejection solenoids

Place the sorter software in disinfect mode to activate ther yetsdenoids.

0. Open the sorter setup menu in the sorter software and click on test ports to
activate both diveers for approximately 30 seconds to divert water to all lines.

11. Turn the System Feed on to actuate the fish valve and to operate tparfigh

12.  Allow trailer to rinse for approximately 15 minutes.

13.  During this time, take the trailer waslown hose andnse all parts inside the

trailer. Rinse the VEs, QCR hoses, lines, walls, floor, back tagging table, etc.
14. Press STEP/ SHOWh the MKIV to activate the diverter gates.

Hwn

©NOo O

B ©

After the trailer and all accessories have been rinsedAtloFish trailer is ready to set
up for operation mode!

AutoFish SCT Operators Manual 14
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Fish Health and Care

Feeding Fish

It is critical that the pond of fish begrtagged be off feed for at least 24 hdoefore
tagging. There are several reasons for this:

Reduces the stress tre fish when handled.

Starved fish run through the marking and tagdings smoother.
Feeding ish can reduce the dissolved oxygen.

Handing fish that have been fed megsult in regurgitation of feed.

PwpnPE

When working with large groups of fish, use a cdewto split the pond and let the
hatchery fed the fish behind the craler.

Fish Handling and Transport

Fish can b transported directly to the trailer using-digts or buckets. If the trailer is
within 15 feet of the pond, thesfi can be transported directly to the trough using-a dip
net. If the trder is more than 15 fedétom the pond, buckets can be used telyaf
transport fish in water.

After tagging, fish can be transferred long distances through irrigation pipe to the
destination pond. Make sure the irrigation pipe is stable and has pfdati At the end
of theday, flush the irrigation pipe thoroughl The trough may have to be filled se\era
times to flush the line out. Slowlyp the trough sump, open the maialwe (under
trough) and flush it through the outflow pipe to insurdish have been removed.
Depending on the slope of the trailer ahd height of the outflow pipe, the trough may
have to be drained very slowly.daution is not taken, fish and wateay back up in the
outflow pipes and result in overflows.
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AutoFish Sorter Software Operation

Software Overview

The sorter icontrolled by software through a conventional PC using Windows XP
operating system. This program is started by docliatking the sorter icon on the
desktop and must be shut down followthg shutdown procedure described in the
following section. There ee six main windows displayed during sorting: the main
AutoFish Sorter, Length Distribution, Sorter Images, Sorter Miter Data, and Lift
Control window. These windows work in conjunctito control the fish lift and the
entire sorting dece.

% AutoFish Sorter ¥3.3
A -
TN Sorted: 108 fish
5 | Throughput: 364 fishfhr Bt [l fires 215
Started: 9:33AM - Jan 31, 2007
Line 1 Line 2 Line 3 Line 4 Line b Line 6
3504 3004+ 2504# 2004# 1604 1204+
min max min max min max min max min max min max
18.0 53.0 | 53.0 58.0 | 58.0 63.0 | 63.0 70.0 | 679 746 | 7149 79.0
+1.9 +0.0 | +1.9 +0.0
Port 1 Port 2 Port 3 Port 4 Port &5 Port &
Out Sizes
Big & Small
min max
30.0 48.0
79.0 177.8
Port 7
Main Review Sorter Disinfect
st (e Pump On Batch Images Setup Mode
Lift Reset Sort Shut
Cul:lml | Usela;.eatch LD Duall:[ Do:n
=121 x|
Port Counts | Size Counts | Performance | Histary |
Reset
Main Batch User Batch History
Total Input: 129 329
Line 1: % (21%) 53 (7% Show |
Line 2 B0 [47%) 1244 [40%) Stz
Line 3 20 [16%) 3\ 11 %)
Line 4: 0 (0% 0 0%
Lire 5 0 (0% 0 M0
Lire B 0 (0% 0 M0
Out Sizes: 2 2% 2 0%
Rejects: 21 (17% 988 (32%
Too Big 1% 1 0% -
Too Smalt 1 0% 1 0% ose
L
Figure 2 AutoFish Sorter Software
Startup
Using the green power switch Illa,bumlithe d

power on to the sorter computer. When the computer isduwrn, double click the sorter
icon to start the nessary sortingoftware.
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AutoFish Sorter Window

The title bar of the main AutoFish Sorter window displays the current version of

software. The AutoFish Sorter window contains the total number ofdrsédsand

throughput for the current batch. Also leea within ths window is the port information

which provides the ability to change the configuration of each port. Positiorfesl at t

bottom of the main sorter window are two rows of command buttonsaithat the
navigation t hr ouglhlteshe sorterds many capa

Sarter Port Adjustments

Line 1 The sorter port adjustments anethe main sorter window. Each of
160/# the eight sorter ports idfure 2 must be configured to accept the
i max | Size d fish that corresponds to each marking and taggneg Each
8.0 74 6 | of the fird six sorter ports iset upto match the sizes of thsix
+2.0 +0.0 | marking and tagging lines. The remaining two partsconfigured
Part 1| for rejects and owbf-size fish.To configure a port, fitow the

proceeding steps.

1. Double click on the desd port. Thiswill bring up the Port @ntrol Setup window
(Figure 3 which will allow you to selecte port label and the fish sifor that port.
2. Once a size is selected, the default settings for thermam and maximum length
will appear.
3. Adjustments to the minimurmd maximum length settings can be made by changing
the default settings for each line port. This is accomplishedidkyrg on the length
override arrows. Values can be adjusted to thénteha millimeter. When the default
sdtings are changed, the adfad length will be displayed in grey below the
minimum and maximum.
4. The minimum and maximum length settings candterned to default at any time by
pressing the OResetd6 button.
5. After adustments are made, the Port Contradupevindow can be closed and
changes saved by touching the 60OK6&6 button.
current changes dmadeét onhei 6Camabandon al l c
operation.
6. The toGu zesd port iostside hesize farametdisings h t hat ar e
processed. This port will automatically set the appropriate size ranges for fish that are
too big or too small
7. If ports are configured in a manner that fish of a certain size &egeot included,
the rejecwarning window (Figur&l) will appear. This window displaysxactly
which sizes will be rejected according to the current configuration.
8. During normal operational mode, any port may be closed to fish lyngionce on
the desired port. The fishill then be diverted to ber samesize ports or if there is
no samesize port, the fish will be sent to the rejpott. The pat will appear red in
this mode. Clickingonce on it again will returrhe portto normal operational mode.

AutoFish SCT Operators Manual 18
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Port 1 Configuration

1

Port Label |Line 1

Fish Size | 160/ =

Default Total Length: 66.0 <> 74_.6 mm
Current Setting: 68.0 <> 74.6 mm
Deltas: +2.0 +0.0

MIN  MAX
Length Overmride + +
Reset ¥ ¥

Figure 3 Pat Control Setup

warning x|

',T You are Rejecting Fish in the Following Ranges
L

&67.0 mm ta F0.0 mm

Figure 4 Reject Warning Window

Length Distribution Window

Length Distribution As fish are sorted, theomputer generates

ength [mm] a length distribution curve and displays

0 150 in théd ®O®iengti buTwoond wind
hi curvesaredisplayed in this window; #h

Main Batch andheUser Batch data. Both
continue to compile until maailly reset.
Total Length(mm)is displayed along the
top axis and fish per pound is displayed
along the bottom axig.his window also
displays the mean length of the fish and
the coeficient of variation (CV for each
batch.

AutoFish SCT Operators Manual 19
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Sorter VE Window
The Sorter VE window displays a

' _ = live image of the sorter VE. The
sorter software uses this image to
determine the densityf fish within
the VE and displays the current
percentage in the uppleft-hand
corner. The sorter softwauses
this information to dtermine when
to open the valve and pump fish
into the VEwhen the system feed
in on. The red outlined area is the
area in vhich the computer
searches to determine the density.
This area is@ustable in the event
there is a chage to the perimeter
of theVE and is explained in the
Imaging sectionThe gainwhich controls the brightnessr the sorter VE camera is auto
adjustng. The cameraseshe area within the green box to gauge necgsssn
adjustments.

Sorter ImagesWindow

Sorter Images f The Sorter Imagesindow

displays the last fish image for
each channel, the measured length
of each fish, and the corresponding
port. Each fishmage contains two
solid red lines; one located at the
snout of tke fish and the other at
the end of th tail. The curve of the
fish is displayed as a lateral green
line through the center of the fish.
Usingan algorithm, the computer
correcsthe curvatee of the fish
which is displayed as a blue line.
The red dotted ie behind the fish is a display ofviaenuch length the computedded to
the fish after the curl correction. To view this in more detail, the Sorter Images window
can be enlarged. Touchitige window once will enlarge the images and touching it a
second tme will return it to thenormal size.

Port b 87.6 mm
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System Feed

The sb®8yn Feedd butsorterscreeffiguced. To he mai n
initiate the valve and pump to move fish into the sorter VE, phess

0System Feedd button to thiseonpn posit.i
the button will be green. To turn the system feedpff, e ss t he O6System Feed
again. When the Systeméstkis off, the button will be red.

System Feed

Turning the Fish PumpOn and Off

The main power for the fish pump is controlled with a green bvaitc

the front wall of the trailer. The main power for th&hfipump must be

on beforestarting the Lift software. Orcthis switch is turned on, the

fish pump may be started by pressingthéd Pu mp  ©mtlée mhinsdrtér screen
showninFigue2 Tot ur n the fish pump off, pmess the ¢
the pump stops running, the green power switch mayrned off.

Pump On

Main Batch
Main The main batch data and distribution curvé eontinue to compile
Batch until it is manualbuwt troems ed pch nfsh et hbeMad B
Oper ati ons o Wwaeomahiogwevérdt opgonsrfoe thebmain
batch datandTReséPoéibutton will clear all th

Batch Report that contains all the size data and a distribution faurtieat batch. The

OReset Batcho b uecdrdedfishwdatd blut widl hoepaint a Batch Regorth. e r

A Batch Report may be printed without clearing the recorded fish sizdoyggi@ssing

the OPrint Open Bat ch6 window. Ay erdvioudBatct he Bat ch
Reports may be printday pressing he O6Print Ol d Batché button
Operaions window. Use the arrow kefSigure § to move to the desired bataumber

and press the OPrint 6 b iebatohrile cofesppndsitotheb er as s
date the batch was closeddas in the form YYMMDD.

Main Batch
Print And Reset Print Print
Reset Batch Open Batch 0ld Batch
Cancel Figure 5 Main Batch Opgations
Window
AutoFish SCT Operators Manual 21
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Print Old Batch

Print Old Main Batch

File Name: Main Batch 8 - 060918 BIN

<= | == | Print | Cancel |

Figure 6 Print Old Batch Window

ReviewingImages

The sorter software stores the last 100 images procéd'edd. sorting,

the images are moving so quickly that it is @it to viewthe details

of any one image. For this reason, imag@ew is used to freeze

images for review. This option & theman sorter screen shown in FigureRXess the

0 Revi eavs d mangtsdrob through the imagesing the direttonal arrows shown

in Figure 7 Each fish is assigned an Image Number and the results of the measurement
are dsplayedin the Results section. The measured length is the ankadured length of
the fish. The corrected length is the lengtlthe fish after the curl factor and slope are
calculated and added. The Results section also displays which porhthadisentd.
Another option withirthis window is to save any pamuiar fish image for further

anal ysi s. By p rtom sheimageydispldyesl ontte acveendwill beusaved
to the computerds hard dri ve.ewkmagelsoryt he
window.

Review
Images

Reyiew Image History

Image Number: 25 4 ¥
Reszults
Measured Length -> 74.0 mm
Port Humber -> b Save Image
Fish Curl -» ¥8
Fish Slope -> 0.01
Comected Length -> 74.4 mm ] Close

Figure 7 Review Image Hitory

Sorter Setup

z The O0Sort er oteetmaipsoter vindovw(Figure 3. $he
orter . . . . .

Setup Sorter Setup window contains all the adjustments for the imaging and
diverter aspects of theser. As described below, the sorter image can
be adjusted, calibted, and the sensitivity adjusted in this window. Also in thrsdew

are features to @kt the diverter timing and test the diverter for proper operation.

AutoFish SCT Operators Manual 22
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Sorter Control

Channel 1 o . : o Measurement [mm] -187.9  pisable : )
I Upper Limit ’ | Left Limit  Right Limit Cal Factor [pixels/mm] 2150 Diverter 1 + + Trigger Sensor: 1

Image Lower Limil| * = | == [ calibrate Test Ports * + Active Port: 8
Channel 2 I o | o ) . Measurement [mm) 189.%  picable 3 _
Upper Limit f Left Limit  Right Limit Cal Factor [pixels/mm] 2.150 Diverter 2 * * Trigger Sensor: 1
Image Lower Limil| * = | = [] calibrate Test Ports | * * Active Port: 8

Cal | | | ) ) | | . N F———
Backaround + * Gradient Threshold: 20 + * Diverter Safety Margin: 80 ms  Close
+ | + | Calibration Length: 80.0 mm

Figure 8 Sorter Setup Window
T Region of Interest

The Region of Irdrest (ROI)s the area in which th&orter computer searchies the fish

to be measured. There are two Regions of Interest; Channel 1 corresponds to the upper
sorter image and Channel 2 corresponds with the lower sorter iflagéwo Regions of
Interest are displayed as blue rectanglesradeach of the sat images, as shown in

Figure 9

The Regions of Interest can be adjusted to maximize the area in Waicbrhputer

searches for fish. There are two sets of buttmesito adjust the Regions of Interest both

of which are locatedinth upper | eft «cor wiadowshdwnint he o6Sort er
Figure 8 The set of buttons labeled Channel 1 adjust the upper soage and the set of

buttons labeled Channel 2 adjust the log@ter image. The top and bottom limits of the
ROlareadjustetdy pressing the O6Upper,abdimakingthe or o6 L ow
necessary changes with the adjacent arrow keys. 8inilae right and left limits of the

ROl are adjusted by pressihnghe &6 Left Limité or ORight Limit
necessyy changes with the arrow keys below the buttons.

T Image

Image | Slight adjustments may be made to the location of the sortgesnsasing
the 0601 mage6 beiSortenSetuplwindow {fieedd. Rress the h
6l maged6 button and @rsow kegs adjustehe imagetothe and down
desired location. @ice the image has been moyee computer will prompt that it is

necesary to recalibrate the background.

1 Sorter Calibration

The soreris calibrated usingra80 mmcalibration rodThis tool provides the imaging
system a standard sized object to base the calibrati(frigame 9. Calibration is only
requred after trailer movement or when a problem is suspedtedtalbrate, follow
thesesteps

1. Turn off all wate to the sortemcluding the VE transition and the water jets.
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Press t he 0 S oonthemain Soetdr sofiware cre¢nt o n

Place the calibratonrodinh e cent er of the anaener ads fi el
Ensure hhat the imaging system is accurately finding both ends of the calibration rod.
Press the o6Cal i br atverifythatthe¢ measuredlemgthic8@ annel 1
mm.

6. Remove the calibratiorod and repeat the procedure for channel 2.

7. Prss t he torCtb retsretlde sdiftware to normal operation mode.

abrwn

Sorter Images

Figure 9 Sorter Calibration Image
T Calibrate Background

Cal | When anadjustment is made to the sorter camera focusstojs, or a
Background| -hang is made to the image, the imaging backgraundt be recalibrated.
During background calibration, the computer stores an image of the backlight image to
use for comparison during sortinfo calibrate the backgroungdr e ss t he 6 Cal
Bac k gr ou n dafed ib tha Sortesetud wondow shown in Fige 8 During
backgound calibrationit is important that the water flow is set at a normal ratetlaaid
no fish are moving through the imagiarea.

1 Gradient Threshold

The Gradient Threshold adjustniglocated in Sorter Setup (Figurg & usel to adjust

the edje detecting sensitivity of the sorter imagEse arrow keys to the left of the

Gradient Threshold aggrovidedto adjust tis setting Increasing the Gradient Threshold

number makesthesgsin | ess sensitive haspditicuaiese o i n t he
matter and water drops, but also makes the system less sensitive to detectingstbe edge
translucent tails. Decreasing thenmber will increase the detecting sensitivity of the

system. If the&Gradient Threshold is set to high, the imagaystem may mighe fish tail

and measure the fish at the peduncle. If the Gradient Threshold is set too low, the

imaging system may measwsomalies within the image.
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T Diverter Safety Margin

The Diverter Safet\larginis in the Sorter Sefuwindow (Figure 8with a default

setting of80. The Diverter Safety Margin is the measutiene between when one fish
has left the imaging area and the nax¢ enters the imaging araad is mesured in
milliseconds If this time parameter is violated by the second fish, it will result in an
unsafe hold. Arrow keys are provided to adjustDieerter Safety Margin. Decreasing
the value will make the divertslystem more aggressivwhich could lead togh getting
hit by the diverter gates. Increasing the value will make theesyless aggressive, which
mayincrease the numbef unsafe holds

T Calibration Length

The alibration length and the length adjueint keys are displayed the Sorter Setup
window (Figue 8. The calibration length should always be set at 80.0 mm when using
the supplied calibran rod to calibrate the sorter. In rare cases, when the calibratio
cannot be used, the calibrati@myth may need to be adjadto the length of the device
being used to calibrate

1 Test Ports

i Pl | TheTest Ports feature is useaaldycle the air cylinders on the diverters.
Before fish are run timugh the sorter system, the divertensuld beested
usingthe TestPorspt i on. Thi s choice is selected by i
the Sorter Setup window (Figure)8There is one button for each divert®nce initiated,
the air cylinders wi engage sequentiallyand the user may ease proper diverter
operation. In order to return to normal operation mpde,e s s t he 06 Test Port s
again.

1 Disable tle Diverter

Disable | The Disable Diverter feature is ihe SorteiSetup window(Figure §.
Diveter 1 | When t he ODi sX&dbbet DPionweitsepressed, all t

be retracted for that particular divertBeforedisabling the dierter,thefish flow to that
channeimustbe stopped. To renable the diveer and resume sortingpr ess t he 6 Di s a
DiverterX6 b u t ih and opanghe fish stop gate.

T Individual PortTest

Located in the O0Sorter Set uipuateamyportiomw I S an o
eitherdiverter.The active port and arrow keyseadisplayed on theght side of the

window for each divertefFigure 8) To actuate a specific port, press the corresponding

arrow button on the screen until that port is active andodndicular cylinder will extend.

T Trigger Sensor
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Situated just pst the wire apertuiie a series of three IR sensors thia sed to activate

the water jetsOnce the fish has blocked the chosen sensor, the water jets will actuate to

aid in fish sepation. Once the fish has cleared the sensor and light is agamittizd,

thesolenoidwill close and theets will turn off. Theadjustment for the trigger sensor that
activates the water jueths wi(Byuédwthatrigegd i n t he 0
sensor is adjustable from 1 to 3 depending on the fish sieeadjustments are made

using the arrow keys located to the Ieffthe trigger sensor display. There is one trigger

sensor adjustment for each channel.

Disinfect Mode

Disinfect mode isised during disinfection and rinsing. This mode

opens the solenoi the water jets sthat bleach water or rinse water

can flowfreely through the solenoids. To initiate this mode, press the

6Di si nf ect onthe chandorteh screen shown in kige 2 Pressing the

0Di sinfect Moded b u tntthe solermidsstemmal opdratiboni me  wi | | r
mode.

Dizinfect
Mode

Lift Control

All controls for the fish pump, fish valve, and sorter VE imaging are in

the o6Lift Control 6 windoessingtiehi s wi nd ¢
0Li ft Co nontheomaid sotien screddigure?). The Lift

Control window consists of several componetitemain window, the Fish Valve tab,

the Imaging tab, and the Fish Valve Setup tab.

LiftControl

~loix]
Pump: OH Pump Speed: 00.0 Hz  {'F | Imaging | Fish Valve Setup |
Valve: Closed High Flow Pump Open Position Open Time
Density: Low 56.0 % ' High 4| 2o 4| 05 sec
. ¥ oo | ¢
Control DE“SIW Idle Flow + Pump Cloged Position Cloged Time
+ | + | 50 % 32.0% Idle i 0.5" l 5.0 sec
+ + Close +
Clean l]uleF:;J; & Clean
- Out
System Pump 0 + -
Feed [0 1L Cloze
Figure 10 Lift Control Window
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T Lift Control
The title bar on the Lift Control window displays thereut version of the Lift software.

The adjustment for the ContrDensityis in the Lift Control windowThe Control
Density controls the amount of fish in the sorter VE andasuallyset by theoperator.
The software determines the density of the EEbmparing the amount of black (fish)
against the white bottonf the VE. If the density is set at 50%, the System Feed will
continue to pump fish to the VE until 50% of the VE is bladke TontrolDensity is
adjusted by using the arrow keys next todbkasity displayas shown in Figure 10

The Lift Control windowdisplays information on the status of several mechanisms. The
Pump, Valve, and Density status are displayed in the uppeolefer é the Lift Control
window. Once the System Feed is orth# density in the sorter VE drops below the set
Control Density(Low), the fish pump speed will increase to high and the fish valve will
open. Once the density in the VE meets or exctetlset Cotrol Density (High), the

valve will close and the pumpilweturn to idle speed.

The Lift Control window also contairseveral controls for the fish pump. There are three
buttons that correlate to the three speeds at which the fish pumpesp&uanp lktjh,

Pump Idle, and Clean Out. With the System Feedpodlssing any one of these buttons
will change the pump speed twat particular speed. The Clean Out option is a very low
pump speedl h €leah Oud 0 pstused to remove the pump hdsan the -

watering device to ensutkatfish do notlingerin the pump housing. Do not disconnect
the pump hose from the -deateiing inlet unless the pump is off or running at the Clean
Out speed. To the left of the pump speed buttons are the corregpeatlirgs for each
speed in terms of percentage of the rangb@pressure sensonthe outflow of the

pump. These pump spesettings are adjustable using the adjacent arrow keys.

Also in the Lift Control window are duplicate buttons for Systerad=a&nd Pum On.

T Fish Valve
TFish Valve | The Fish Valve tab contains the
; cortrols to adjust the fish valve
Open Poszition Open Time ;
4|50 4 | 05 sec settings. The_Open and Closed
— — postion are displayed on the left
¥ Open ¥ side of the tab in inches. The
* Clozed Position * Closed Time adjacent arrow keys are used to
0.5" 5.0 sec adjust the open and closed pios
¥ Close ¥ of the valve. With the System Feed
off, the valve can be oped or

closed by pressing the respective
button in this tab. Ko displayed within this tab atée timesthe valve stays open and
closed when cycling. These times are also adjustable tigregrowkeys.

AutoFish SCT Operators Manual 27
Mar-2019



The adjustments for the lift imaging
system are in the Imaging tab. The
ry sorter VE camera has an auto
255 —50% ll_ . adjusting gain (brightness). The

¥ |— | green box located in the Sorter VE
image is the area that the camera
usesto gauge the apppoiate gain
adjustments. Althagh the Gain is
automatic, there israoption to make
manual adjustments to the gain. This
is accomplshed by using the arrow keys next to the Gain display. Manual gain
adjustment may be needed, in rare cases, when thereastie tight changes near the
sorter VE and the automatic Gain @justing too slowly.

4
ey

Background
Cal

The 6Background Caerafe a talibtatioo image of theuNEeBdfore 0 g e n
the background can be calibratdte VE must be empty of fish and the water kgick

should be set as theyowid be in production mode. The caliion image can then be
captured by pressdnigutthenoBackground Cal

When determining the density of the VE, the computer compares the calibration image to

the image of the VE withish in it. The Black Threshdlis the percentage that the pixels

from the calibration image have to change (darken) to be corsiolexek and be

counted towards the density. The Black Threshold is adjustable by using the arrow keys

to move the value upralown. If areas ofthe VEtha don 6t contain fish ar
deteced and counted as fish, it may be necessary to move the Blaashold

percentage down slightly. Moving the Black Threshold percentage up will increase the

detection of actual fish.

As sen in the Sorter VE image gtined outlined area is the area inieththe computer

searches to determine the density. If changesmade to the perimeter of the VE, the red

outlined area can be adjusted to accommodate these changes. Each vertexiof the re

outline can be adjusted by s si ng t he 0 Vededradxedtexisut t on unt i |
highlighted with a green cross. Once the dsbirertex is selected it may be adjusted

using the four arrow keys | ocatedcambove the
then be manipulatedtotes er 6 s desired shape.
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T Fish Vale Setup

"Fish Vaive Setup | The Fish Valve Setup tab allows the
user to mechanicalljmove the valve
up or down. This setting is also used
+1uuu| +100 .

for re-homing of the valve. To move
Up ” B o the valve, it is necessary tosfr

push the corresponding butttor
Define Home the direction desired. Onceetip

or Down direction button is

depressed, the valve can be moved

by pressing the 06+1000 ¢
buttons. This will move the valve in the desired direction either 1000 or 100 sties. If

valve needs to be homed, neothe valve to the desired homeigos (the valve home

position is consistent with the closed pasiti) and press the &6Define |
valve is significantlyoub f h ome posi tuitom,f &Raddyoeesdr. teiram o

The valve can onlynove 1000 steps down from the definrhome pason. Each time the

O0Posiutti omonf dRangse,d Erreoyg tolreceudDefine Homed but
a new home position, and move the valve down to the closed positio

Reset User Batch

The e&tReWs er B adnthéman sonet Screen (Figusg.2
This feature will reset all the User #8h data that has been collected
since thasessiorbegan It will also reset the User Batch curve in the
Length Distributon window. The main batch data will continue to compile and ncchat
report will be printed.

Reszet
Uszer Batch

Sample

The Sample optin allows the user to form a distribution curve without

diverting fish to the marking and tagging lines during initial setup. All

the fish going throughhte sorter during Sample mode will be diverted

back to the main trough. This option is activated byspsei ng t he O6o8taemp| ed bu't
main soter screerfFigure 1). The sorter software may be returned to normal mode by

pressi mgltehbe bouSa on agai n.

Sample

While the software is in the Sample mpttep hr ase o0 Sampl i ng Histogr a
displayed undete port infomation windows (Figure )1 This is to denote that the fish

are being sent back to the main trough. In the Length Distsibbwindow, thesize curve

for the sample fish is displag inredFigure 1. The 6Si ze Countsé and
tabsi n the O0Sorter Datad window will show the
ports when the 6éShow Aanmtne god mpresetthesampgles depr e
data in these tabs by pressindgh e 0 Re s et dhthenright ®dé of the widbva n
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Figure 11: Sample Mode

Sorter Data

The sorter throughput, errors, and the port count information are all
displayed inh e 6 P@arn taédr wi ndow. The &éSorter D
consists of a maiwindow and four tabs within that main window: Port

Counts, Size Counts, Performance, and History.

AutoFish SCT Operators Manual 30
Mar-2019




































































































































































































































































































































