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Introduction  
 

 

In 1995, Northwest Marine Technology (NMT), in cooperation with the Washington 

Department of Fish and Wildlife and the Bonneville Power Administration began 

developing a series of machines to automatically inject Coded Wire Tags (CWT) and 

excise the adipose fin on salmonids. Through consistent research and development, NMT 

created an automated adipose clipping and tagging system which relies on the instinctual 

behavior of juvenile salmonids to move themselves through the tagging and/or marking 

process. This system requires minimal human handling and no anesthetic. 

 

Northwest Marine Technology combined the clipping and tagging technology with 

automated sorting and created the SCT; a mobile sorting, clipping, and tagging system 

that has proven to be a valuable and reliable means of clipping and tagging for salmonids. 

Please take time to read and understand the operating and maintenance instructions so 

you can obtain the maximum performance from these products.  

 

The AutoFish System is backed by a one-year parts and labor warranty. NMT takes pride 

in providing the best customer service and your complete satisfaction is important. Please 

contact us with any questions or comments about our products. 
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AutoFish System SCT Overview 
  

 

The following is an overview of how fish travel through the SCT system. The process 

will be described in detail throughout the manual. 

 

1. The fish pump delivers fish from the main holding trough to the sorter volitional 

entry (VE). 

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

3. The transition 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 two V-shaped chutes where they are measured to 

the nearest 0.10 mm. 

5. The fish is then diverted to the correct port according to their total measured 

length and sent to one of the line VEs. 

6. The fish enter the water filled gate channel. 

7. The sensor at the upper gate detects the fish which then triggers the upper gate to 

open. 

8. When the fish is about half way through the upper gate (as determined by a 

further downstream sensor), the spring-tensioned gate begins to close in order to 

keep the next fish in line from being released. 

9. There is now a single fish at the lower gate and several fish lined up behind the 

upper gate. 

10. The single fish is released from the lower gate and slides into the clamping area 

where the fishôs snout enters the head mold and triggers the nose sensor which is 

attached to the head mold.   

11. The triggering of the nose sensor indicates that the fish is in proper position for 

processing and the fish adapter plates move into the closed position. The closed 

adapter plates properly position and securely hold the fish for processing. 

12. The camera takes an image and the computer locates the adipose fin. This picture 

is called the Find Fin Image.  

13. The marker is directed to the fin position designated by the computer and clips the 

fin.  

14. A Coded Wire Tag (CWT) is implanted simultaneously when in tagging mode. 

15. Another image is taken by the camera to determine what percentage of the total 

fin has been removed. This picture is called the Verify Mark Image. 

16. The adapter plates and the trapdoor open to release the fish into the Quality 

Control Device (QCD). 

17. The QCD verifies the presence of a tag and/or receives mark verification 

information from the computer and diverts the fish to either the hatchery receiving 

pond or to the reject containment system.  

18. All data is compiled within the computers and displayed on the touch screen.  
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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 taken from with the fish 

door located near the pond. Fish can easily be transported from the trailer back to the 

destination pond using irrigation pipe.   

   

Things to consider when positioning the trailer: 

 

1. The trailer is supplied with 250 feet of power cord. Position the trailer within this 

distance of the power source.  

2. The trailer is supplied with 50 feet of pump cord and hose. Position the trailer within 

this distance of the water source. 

3. The trailer outflow must be positioned higher than the destination pond wall.   

 

 

Moving the AutoFish Trailer  

 

After the trailer is delivered to the hatchery grounds, it may be necessary to move the 

trailer into the desired position. The following are three methods which may be 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 legal method of 

transporting the trailer. 

2. Gooseneck: The gooseneck is a 12ò adapter which is bolted onto the fifth wheel 
pin. This piece mates with a 2 5/16ò tow ball located directly over the rear axles 

of the tow vehicle. This is also a road legal method of transporting the trailer. 

3. Ranch hitch adapter: The ranch hitch is a 23ò adapter which is bolted onto the 
fifth wheel pin. This piece mates with a hitch receiver using a 2 5/16ò tow ball on 

the rear receiver of a pick up. This is not a road legal method of transporting the 

trailer and should only be used for moving the trailer short distances on hatchery 

grounds. 

 

Once the trailer is moved into position, lower the front jacks into position and lock both 

pins to hold them securely in place. Raise the trailer, open the tailgate, 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 operation and take some of the 

weight off the tires and axles. Now the trailer may be leveled as described in the 

following section. 
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Leveling the AutoFish Trailer 

 

The trailer should be positioned to slope slightly towards the wall opposite the side doors 

and slightly from the front to the rear of the trailer. This allows for easier cleanup and 

keeps the floor dry throughout the day. Planks may have to be placed under one or both 

sets of tires to get the trailer sloped properly.   

 

 

Connecting the AutoFish Trailer to Power 

 

The AutoFish trailer requires single phase, 220-240 volt, 60 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 breaker is in the off position. 

There are three 83ô power cords per trailer. The cord with the red connectors will connect 

directly to the trailer and the hatchery unless the extensions are needed.  If the extensions 

are needed plug the extension cords into to the trailer first. Next, connect the extensions 

to the red cord, and last, plug the red cord into the service at the hatchery. It is an 

important safety precaution to plug into the hatchery receptacle last. Do not drag the cord 

connections on the ground. This may 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 supply, check the reading on the volt 

meter inside the trailer. The volt meter should read between 220 and 240 volts. If the 

reading is between the required parameters, the main breaker may be switched to the on 

position.  

 

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

transformer in order to safely operate the Flygt pump. If the volt meter indicates that the 

voltage is lower than 220 volts, the transformer must be switched to the 208 setting. This 

transformer should be switched back to the 220 volt setting before operating at a 220 volt 

facility.  

 

The system is equipped with a circuit that protects the trailers electrical system from 

improper voltage. Improper voltage may result from miss-wired power connectors or 

from connecting the system to something other than the required power. If the power is 

within the required range (+ or ï 10%), the voltage sensing relays will  energize 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 there will be no 

power available to the distribution panel.  

 

The computer cabinet houses the power supplies and the computer system for the lines 

and the sorter. This includes three 12 volt power supplies for the touch screens and one 

24 volt power supply for each of the lines and the sorter (Figure 1). Once the main 
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breaker is switched on, the power distribution board sends power to the appropriate 

locations.  

 

Turn on the Uninterrupted Power Supply (UPS) located next to the computer cabinet. The 

UPS should remain on for the duration of the project in order to keep the battery charged 

in case of a power loss. The UPS protects the computers from momentary power 

problems. If there is a power loss, the UPS can supply both computers with power for 

approximately 20 minutes. Before unplugging the trailer from the hatchery power supply, 

turn off the UPS.  

 

 

 
Figure 1: Computer Cabinet 

 

 

Main Water Pump 

  

The main water pump is a triple-phase Flygt model and supplies approximately 200 gpm 

at 30 psi. The pump should always be operated in a vertical position relative to its axis. 

There is a mercury switch located internally that will shut the pump off if attempted to 

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

of the pump to cool it sufficiently. An ownerôs manual is supplied in each trailer. 

 

ÎPositioning the Main Water Pump 

 

Things to consider when positioning the water pump: 

 

Power Distribution 
Board 

Sorter Computer 

Monitor Power 
Supplies 

Sorter Power Supply 

Marking and Tagging 
Lines Power Supplies 

Marking and Tagging 
Computer 
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1. The trailer is supplied with 50 feet of pump cord and hose. The pump must be 

positioned within this distance.   

2. Place pump in a pond that is not going to be drawn down. Make sure screen is intact 

and that there are no fish behind the screen (pump will suck up fish and clog 

strainers). If the pump has to be placed within a pond containing fish, place it in a 

screen bucket with a cover so fish do not get sucked into the pump.   

3. Suspend the pump in the water column so it does not sit on the pond floor and suck in 

sand or silt.   

4. Position the pump and pump hose as to not interfere when transporting fish to the 

trailer. 

 

 

Rinsing the AutoFish Trailer 

 

Before turning on the pump to rinse the trailer, ensure that any water that will drain from 

the trailer cannot run into a pond or drain into any other water source. The discharge 

water may contain some bleach residue. It is sometimes necessary to use irrigation pipe 

to transfer rinse water to the appropriate area.  

 

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

hose that may contain bleach water.  

2. Plug in the air compressor to the fitting on the front of the trailer. 

3. Turn on both of the computers (make sure the UPS is on). 

4. Move the crowder up to the fish pump intake and place all loose submersible 

equipment into the trough behind the crowder.  

5. Turn on the main pump switch.  

6. Once the trough is full of water turn on the sorter booster pump. 

7. Turn on the line booster pump. 

8. Place the marking and tagging software in disinfect mode to activate the fin 

washer and the fish ejection solenoids.   

9. Place the sorter software in disinfect mode to activate the water jet solenoids.   

10. Open the sorter setup menu in the sorter software and click on test ports to 

activate both diverters for approximately 30 seconds to divert water to all lines.   

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

12. Al low trailer to rinse for approximately 15 minutes.   

13. During this time, take the trailer wash-down hose and rinse all parts inside the 

trailer. Rinse the VEs, QCD & hoses, lines, walls, floor, back tagging table, etc.   

14. Press STEP/ SHOW on the MKIV  to activate the diverter gates. 

 

After the trailer and all accessories have been rinsed, the AutoFish trailer is ready to set 

up for operation mode! 
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Fish Health and Care 
 

 

Feeding Fish 

 

It is critical that the pond of fish being tagged be off feed for at least 24 hours before 

tagging. There are several reasons for this: 

 

1. Reduces the stress on the fish when handled. 

2. Starved fish run through the marking and tagging lines smoother. 

3. Feeding fish can reduce the dissolved oxygen. 

4. Handling fish that have been fed may result in regurgitation of feed. 

 

When working with large groups of fish, use a crowder to split the pond and let the 

hatchery feed the fish behind the crowder.    

 

 

Fish Handling and Transport 

 

Fish can be transported directly to the trailer using dip-nets or buckets. If the trailer is 

within 15 feet of the pond, the fish can be transported directly to the trough using a dip-

net. If the trailer is more than 15 feet from the pond, buckets can be used to safely 

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 plenty of fall. At the end 

of the day, flush the irrigation pipe thoroughly. The trough may have to be filled several 

times to flush the line out. Slowly pull the trough sump, open the main valve (under 

trough) and flush it through the outflow pipe to insure all fish have been removed. 

Depending on the slope of the trailer and the height of the outflow pipe, the trough may 

have to be drained very slowly. If caution is not taken, fish and water may back up in the 

outflow pipes and result in overflows.   
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AutoFish Sorter Software Operation 
 

 

Software Overview 

 

The sorter is controlled by software through a conventional PC using Windows XP 

operating system. This program is started by double clicking the sorter icon on the 

desktop and must be shut down following the shutdown procedure described in the 

following section. There are six main windows displayed during sorting: the main 

AutoFish Sorter, Length Distribution, Sorter Images, Sorter VE, Sorter Data, and Lift 

Control window. These windows work in conjunction to control the fish lift and the 

entire sorting device. 
 

 
  Figure 2: AutoFish Sorter Software 

 

 

Startup 

 

Using the green power switch labeled óSorterô on the front wall of the trailer, turn the 

power on to the sorter computer. When the computer is turned on, double click the sorter 

icon to start the necessary sorting software. 
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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 of fish sorted and 

throughput for the current batch. Also located within this window is the port information 

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

bottom of the main sorter window are two rows of command buttons that aid in the 

navigation through the sorterôs many capabilities. 

 

 

Sorter Port Adjustments 

 

The sorter port adjustments are on the main sorter window. Each of 

the eight sorter ports (Figure 2) must be configured to accept the 

size of fish that corresponds to each marking and tagging line. Each 

of the first six sorter ports is set up to match the sizes of the six 

marking and tagging lines. The remaining two ports are configured 

for rejects and out-of-size fish. To configure a port, follow the 

proceeding steps. 

 
1. Double click on the desired port. This will bring up the Port Control Setup window 

(Figure 3) which will allow you to select the port label and the fish size for that port. 

2. Once a size is selected, the default settings for the minimum and maximum length 

will appear. 

3. Adjustments to the minimum and maximum length settings can be made by changing 

the default settings for each line port. This is accomplished by clicking on the length 

override arrows. Values can be adjusted to the tenth of a millimeter. When the default 

settings are changed, the adjusted length will be displayed in grey below the 

minimum and maximum. 

4. The minimum and maximum length settings can be returned to default at any time by 

pressing the óResetô button.  

5. After adjustments are made, the Port Control Setup window can be closed and 

changes saved by touching the óOKô button. If the operator does not wish to save the 

current changes made, the óCancelô button will abandon all changes made during that 

operation.  

6. The óOut Sizesô port is used for fish that are outside the size parameters being 

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 range are not included, 

the reject warning window (Figure 4) will appear. This window displays exactly 

which sizes will be rejected according to the current configuration.     

8. During normal operational mode, any port may be closed to fish by clicking once on 

the desired port. The fish will then be diverted to other same-size ports or if there is 

no same-size port, the fish will be sent to the reject port. The port will appear red in 

this mode. Clicking once on it again will return the port to normal operational mode. 
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Figure 3: Port Control Setup 

 

 

 

 

 

 

 

Figure 4: Reject Warning Window 

 

 

 

Length Distribution Window  

 

As fish are sorted, the computer generates 

a length distribution curve and displays it 

in the óLength Distributionô window. Two 

curves are displayed in this window; the 

Main Batch and the User Batch data. Both 

continue to compile until manually reset. 

Total Length (mm) is displayed along the 

top axis and fish per pound is displayed 

along the bottom axis. This window also 

displays the mean length of the fish and 

the coefficient of variation (CV) for each 

batch. 
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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 density of fish within 

the VE and displays the current 

percentage in the upper left-hand 

corner. The sorter software uses 

this information to determine when 

to open the valve and pump fish 

into the VE when the system feed 

in on. The red outlined area is the 

area in which the computer 

searches to determine the density. 

This area is adjustable in the event 

there is a change to the perimeter 

of the VE and is explained in the 

Imaging section. The gain, which controls the brightness for the sorter VE camera is auto 

adjusting. The camera uses the area within the green box to gauge necessary gain 

adjustments.  

 

 

Sorter Images Window 

 

The Sorter Images window 

displays the last fish image for 

each channel, the measured length 

of each fish, and the corresponding 

port. Each fish image contains two 

solid red lines; one located at the 

snout of the fish and the other at 

the end of the tail. The curve of the 

fish is displayed as a lateral green 

line through the center of the fish. 

Using an algorithm, the computer 

corrects the curvature of the fish 

which is displayed as a blue line. 

The red dotted line behind the fish is a display of how much length the computer added to 

the fish after the curl correction. To view this in more detail, the Sorter Images window 

can be enlarged. Touching the window once will enlarge the images and touching it a 

second time will return it to the normal size. 
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System Feed 

 

The óSystem Feedô button is on the main sorter screen (Figure 2). To 

initiate the valve and pump to move fish into the sorter VE, press the 

óSystem Feedô button to the on position. When the System Feed is on, 

the button will be green. To turn the system feed off, press the óSystem Feedô button 

again. When the System Feed is off, the button will be red.  

 

 

Turning the Fish Pump On and Off 

 

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

the front wall of the trailer. The main power for the fish pump must be 

on before starting the Lift software. Once this switch is turned on, the 

fish pump may be started by pressing the óPump Onô button on the main sorter screen 

shown in Figure 2. To turn the fish pump off, press the óPump Onô button again. When 

the pump stops running, the green power switch may be turned off. 

 

 

Main Batch 

 

The main batch data and distribution curve will continue to compile 

until it is manually reset. The óMain Batchô button opens the óBatch 

Operationsô window (Figure 5) containing several options for the main 

batch data. The óPrint and Resetô button will clear all the recorded fish data and print a 

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

óReset Batchô button will clear all the recorded fish data but will not print a Batch Report. 

A Batch Report may be printed without clearing the recorded fish size data by pressing 

the óPrint Open Batchô located in the Batch Operations window. Any previous Batch 

Reports may be printed by pressing the óPrint Old Batchô button located in the Batch 

Operations window.  Use the arrow keys (Figure 6) to move to the desired batch number 

and press the óPrintô button. The number associated with the batch file corresponds to the 

date the batch was closed and is in the form YYMMDD. 

 

 

 

 

 

 

 

Figure 5: Main Batch Operations 

Window 
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Figure 6: Print Old Batch Window 

 

 

 

Reviewing Images 

 

The sorter software stores the last 100 images processed. While sorting, 

the images are moving so quickly that it is difficult to view the details 

of any one image. For this reason, image review is used to freeze 

images for review. This option is on the main sorter screen shown in Figure 2. Press the 

óReview Imagesô button and scroll through the images using the directional arrows shown 

in Figure 7. Each fish is assigned an Image Number and the results of the measurement 

are displayed in the Results section. The measured length is the actual measured length of 

the fish. The corrected length is the length of the fish after the curl factor and slope are 

calculated and added. The Results section also displays which port the fish was sent to. 

Another option within this window is to save any particular fish image for further 

analysis. By pressing the óSaveô button, the image displayed on the screen will be saved 

to the computerôs hard drive. Press the óCloseô button to close the Review Image History 

window.        

 

 

 

 

 

 

 

 

 

Figure 7: Review Image History 

 

 

Sorter Setup 

 

The óSorter Setupô button is on the main sorter window (Figure 2). The 

Sorter Setup window contains all the adjustments for the imaging and 

diverter aspects of the sorter. As described below, the sorter image can 

be adjusted, calibrated, and the sensitivity adjusted in this window. Also in this window 

are features to adjust the diverter timing and test the diverter for proper operation.   
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Figure 8: Sorter Setup Window 

 

ÎRegion of Interest 

 

The Region of Interest (ROI) is the area in which the sorter computer searches for 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 image. The two Regions of 

Interest are displayed as blue rectangles around each of the sorter images, as shown in 

Figure 9. 

 

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

searches for fish. There are two sets of buttons used to adjust the Regions of Interest both 

of which are located in the upper left corner of the óSorter Setupô window shown in 

Figure 8. The set of buttons labeled Channel 1 adjust the upper sorter image and the set of 

buttons labeled Channel 2 adjust the lower sorter image. The top and bottom limits of the 

ROI are adjusted by pressing the óUpper Limitô or óLower Limitô button, and making the 

necessary changes with the adjacent arrow keys. Similarly, the right and left limits of the 

ROI are adjusted by pressing the óLeft Limitô or óRight Limitô button, and making the 

necessary changes with the arrow keys below the buttons.  

 

ÎImage 

 

Slight adjustments may be made to the location of the sorter images using 

the óImageô button located in the Sorter Setup window (Figure 8). Press the 

óImageô button and using the ROI up and down arrow keys adjust the image to the 

desired location. Once the image has been moved, the computer will prompt that it is 

necessary to re-calibrate the background. 

 

ÎSorter Calibration 

 

The sorter is calibrated using an 80 mm calibration rod. This tool provides the imaging 

system a standard sized object to base the calibration on (Figure 9). Calibration is only 

required after trailer movement or when a problem is suspected.  To calibrate, follow 

these steps: 

 

1. Turn off all water to the sorter including the VE, transition, and the water jets. 
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2. Press the óSorter Setupô button on the main sorter software screen.   

3. Place the calibration rod in the center of the cameraôs field of view in channel 1.  

4. Ensure that the imaging system is accurately finding both ends of the calibration rod. 

5. Press the óCalibrateô button for channel 1 and verify that the measured length is 80 

mm. 

6. Remove the calibration rod and repeat the procedure for channel 2. 

7. Press the óCloseô button to return the software to normal operation mode. 

 

Figure 9: Sorter Calibration Image   

 

ÎCalibrate Background 

 

When an adjustment is made to the sorter camera focus or F-stop, or a 

change is made to the image, the imaging background must be re-calibrated. 

During background calibration, the computer stores an image of the backlight image to 

use for comparison during sorting. To calibrate the background, press the óCal 

Backgroundô button located in the Sorter Setup window shown in Figure 8. During 

background calibration, it is important that the water flow is set at a normal rate and that 

no fish are moving through the imaging area.     

 

 

ÎGradient Threshold  

 

The Gradient Threshold adjustment, located in Sorter Setup (Figure 8), is used to adjust 

the edge detecting sensitivity of the sorter images. The arrow keys to the left of the 

Gradient Threshold are provided to adjust this setting. Increasing the Gradient Threshold 

number makes the system less sensitive to ñnoiseò in the image, such as particulate 

matter and water drops, but also makes the system less sensitive to detecting the edges of 

translucent tails. Decreasing the number will increase the detecting sensitivity of the 

system. If the Gradient Threshold is set to high, the imaging system may miss the fish tail 

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

imaging system may measure anomalies within the image. 
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ÎDiverter Safety Margin 

 

The Diverter Safety Margin is in the Sorter Setup window (Figure 8) with a default 

setting of 80. The Diverter Safety Margin is the measured time between when one fish 

has left the imaging area and the next one enters the imaging area and is measured in 

milliseconds. If this time parameter is violated by the second fish, it will result in an 

unsafe hold. Arrow keys are provided to adjust the Diverter Safety Margin. Decreasing 

the value will make the diverter system more aggressive, which could lead to fish getting 

hit by the diverter gates. Increasing the value will make the system less aggressive, which 

may increase the number of unsafe holds. 

 

ÎCalibration Length 

 

The calibration length and the length adjustment keys are displayed in the Sorter Setup 

window (Figure 8). The calibration length should always be set at 80.0 mm when using 

the supplied calibration rod to calibrate the sorter. In rare cases, when the calibration rod 

cannot be used, the calibration length may need to be adjusted to the length of the device 

being used to calibrate.  

 

ÎTest Ports 

 

The Test Ports feature is used to cycle the air cylinders on the diverters. 

Before fish are run through the sorter system, the diverters should be tested 

using the Test Ports option. This choice is selected by pressing the óTest Portsô buttons in 

the Sorter Setup window (Figure 8). There is one button for each diverter. Once initiated, 

the air cylinders will engage sequentially, and the user may ensure proper diverter 

operation. In order to return to normal operation mode, press the óTest Portsô button 

again. 

 

ÎDisable the Diverter 

 

The Disable Diverter feature is in the Sorter Setup window (Figure 8). 

When the óDisable Diverter Xô button is pressed, all the air cylinders will 

be retracted for that particular diverter. Before disabling the diverter, the fish flow to that 

channel must be stopped. To re-enable the diverter and resume sorting, press the óDisable 

Diverter Xô button again and open the fish stop gate.  

 

ÎIndividual Port Test 

 

Located in the óSorter Setupô window is an option to individually actuate any port on 

either diverter. The active port and arrow keys are displayed on the right side of the 

window for each diverter (Figure 8). To actuate a specific port, press the corresponding 

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

 

ÎTrigger Sensor 
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Situated just past the wire aperture is a series of three IR sensors that are used to activate 

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

aid in fish separation. Once the fish has cleared the sensor and light is again transmitted, 

the solenoid will close and the jets will turn off. The adjustment for the trigger sensor that 

activates the water jets is located in the óSorter Setupô window (Figure 8). The trigger 

sensor is adjustable from 1 to 3 depending on the fish size. The adjustments are made 

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

sensor adjustment for each channel.  

 

 

Disinfect Mode 

 

Disinfect mode is used during disinfection and rinsing. This mode 

opens the solenoid to the water jets so that bleach water or rinse water 

can flow freely through the solenoids. To initiate this mode, press the 

óDisinfect Modeô button on the main sorter screen shown in Figure 2. Pressing the 

óDisinfect Modeô button a second time will return the solenoids to normal operation 

mode. 

 

 

Lift Control  

 

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

the óLift Controlô window. This window is displayed by pressing the 

óLift Controlô button on the main sorter screen (Figure 2). The Lift 

Control window consists of several components: the main window, the Fish Valve tab, 

the Imaging tab, and the Fish Valve Setup tab.  

 

 
Figure 10: Lift Control Window 
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ÎLift  Control 

 

The title bar on the Lift Control window displays the current version of the Lift software.  

 

The adjustment for the Control Density is in the Lift Control window. The Control 

Density controls the amount of fish in the sorter VE and is manually set by the operator. 

The software determines the density of the VE by comparing the amount of black (fish) 

against the white bottom of 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 black. The Control Density is 

adjusted by using the arrow keys next to the density display as shown in Figure 10. 

  

The Lift Control window displays information on the status of several mechanisms. The 

Pump, Valve, and Density status are displayed in the upper left corner of the Lift Control 

window. Once the System Feed is on, if the 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 exceeds the set Control Density (High), the 

valve will close and the pump will return to idle speed. 

 

The Lift Control window also contains several controls for the fish pump. There are three 

buttons that correlate to the three speeds at which the fish pump operates: Pump High, 

Pump Idle, and Clean Out. With the System Feed off, pressing any one of these buttons 

will change the pump speed to that particular speed. The Clean Out option is a very low 

pump speed. The óClean Outô option is used to remove the pump hose from the de-

watering device to ensure that fish do not linger in the pump housing. Do not disconnect 

the pump hose from the de-watering inlet unless the pump is off or running at the Clean 

Out speed. To the left of the pump speed buttons are the corresponding settings for each 

speed in terms of percentage of the range of the pressure sensor on the outflow of the 

pump. These pump speed settings are adjustable using the adjacent arrow keys.  

 

Also in the Lift Control window are duplicate buttons for System Feed and Pump On.  

 

ÎFish Valve 

 

The Fish Valve tab contains the 

controls to adjust the fish valve 

settings. The Open and Closed 

position are displayed on the left 

side of the tab in inches. The 

adjacent arrow keys are used to 

adjust the open and closed position 

of the valve. With the System Feed 

off, the valve can be opened or 

closed by pressing the respective 

button in this tab. Also displayed within this tab are the times the valve stays open and 

closed when cycling. These times are also adjustable using the arrow keys.  
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ÎImaging 

 

The adjustments for the lift imaging 

system are in the Imaging tab. The 

sorter VE camera has an auto 

adjusting gain (brightness). The 

green box located in the Sorter VE 

image is the area that the camera 

uses to gauge the appropriate gain 

adjustments. Although the Gain is 

automatic, there is an option to make 

manual adjustments to the gain. This 

is accomplished by using the arrow keys next to the Gain display. Manual gain 

adjustment may be needed, in rare cases, when there are drastic light changes near the 

sorter VE and the automatic Gain is adjusting too slowly.  

 

The óBackground Calô button is used to generate a calibration image of the VE. Before 

the background can be calibrated, the VE must be empty of fish and the water and light 

should be set as they would be in production mode. The calibration image can then be 

captured by pressing the óBackground Calô button.  

 

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

the image of the VE with fish in it. The Black Threshold is the percentage that the pixels 

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

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

to move the value up or down. If areas of the VE that donôt contain fish are being 

detected and counted as fish, it may be necessary to move the Black Threshold 

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

detection of actual fish.  

 

As seen in the Sorter VE image, the red outlined area is the area in which the computer 

searches to determine the density. If changes are made to the perimeter of the VE, the red 

outlined area can be adjusted to accommodate these changes. Each vertex of the red 

outline can be adjusted by pressing the óVertexô button until the desired vertex is 

highlighted with a green cross. Once the desired vertex is selected it may be adjusted 

using the four arrow keys located above the óVertexô button. The red outlined area can 

then be manipulated to the userôs desired shape. 
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ÎFish Valve Setup 

 

The Fish Valve Setup tab allows the 

user to mechanically move the valve 

up or down. This setting is also used 

for re-homing of the valve. To move 

the valve, it is necessary to first 

push the corresponding button for 

the direction desired. Once the Up 

or Down direction button is 

depressed, the valve can be moved 

by pressing the ó+1000ô or ó+100ô 

buttons. This will move the valve in the desired direction either 1000 or 100 steps. If the 

valve needs to be homed, move the valve to the desired home position (the valve home 

position is consistent with the closed position) and press the óDefine Homeô button. If the 

valve is significantly out of home position, a óPosition out of Rangeô error may occur. 

The valve can only move 1000 steps down from the defined home position. Each time the 

óPosition out of Rangeô error occurs, press the óDefine Homeô button in order to establish 

a new home position, and move the valve down to the closed position. 

 

 

Reset User Batch 

 

The óReset User Batchô button is on the main sorter screen (Figure 2). 

This feature will reset all the User Batch data that has been collected 

since that session began. It will also reset the User Batch curve in the 

Length Distribution window. The main batch data will continue to compile and no batch 

report will be printed.  

 

 

Sample 

 

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

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

the fish going through the sorter during Sample mode will be diverted 

back to the main trough. This option is activated by pressing the óSampleô button on the 

main sorter screen (Figure 11). The sorter software may be returned to normal mode by 

pressing the óSampleô button again.  

 

While the software is in the Sample mode, the phrase óSampling Histogramô will be 

displayed under the port information windows (Figure 11). This is to denote that the fish 

are being sent back to the main trough. In the Length Distribution window, the size curve 

for the sample fish is displayed in red (Figure 11). The óSize Countsô and óPort Countsô 

tabs in the óSorter Dataô window will show the sample fish sizes and their corresponding 

ports when the óShow Sampleô button is depressed. At any time you may reset the sample 

data in these tabs by pressing the óReset Sampleô button on the right side of the window.  
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Figure 11: Sample Mode 

 

 

 

Sorter Data 

 

The sorter throughput, errors, and the port count information are all 

displayed in the óSorter Dataô window. The óSorter Dataô window 

consists of a main window and four tabs within that main window: Port 

Counts, Size Counts, Performance, and History. 

 
























































































































































































































