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AutoScan User Manual
1. OVERVIEW
1.0

The Pulmac AutoScan is comprised of the following two major assemblies:
a. Sample Handling Enclosure and
b. Industrial Touchscreen PC Enclosure

1.1
The AutoScan’s control system includes the QS Fibre Imager and Viewer software modules, and
provides users with an inexpensive semi-automated tool for determining and compiling fibre length,
width, area, and aspect ratio indicators. With AutoScan data users can establish baseline norms for
measured fibre characteristics and relate those norms with efficient production parameters and product
quality standards. Trends can be detected for easy adjustment or correction and process upsets can be
quickly sensed and isolated, permitting prompt remedial action.
1.1.1 The Imager module controls the testing cycle operating in the Sample Handling Enclosure (SHE)
to capture images and generate fibre measurements. . Imager captures images of fibres suspended in
water and passing through a flow cell to measure area and length of between 15,000 and 100,000 fibers
in a single quick, repeatable, and reliable test. The Viewer module enables the operator to display and
manipulate data. Both modules operate in a Windows Seven PC environment.
1.2
The process information acquired by AutoScan is useful for monitoring pulping processes and
stock preparation. Even with a nominally uniform raw material source, different refiner settings or wear
conditions can cause wide size variations. Energy consumption can be optimized and reduced and refiner
plate wear trends can be detected for appropriate maintenance decisions. Quality can be improved
through accurate identification of fibre size distribution trends. The AutoScan software has many user
options and allows customized reporting for each test and for a shift summary
1.3
The AutoScan uses a four megapixel industrial machine vision camera with reflected light from an
assembly of high intensity light-emitting diodes to capture up to 10 images per second of a low
consistency slurry passing through a proprietary imaging flow cell. The degree of magnification and field
of view is adjustable to meet varying fibre conditions. The trade-off is imaging resolution versus field of

Page |3
view area. The standard setting provides a one square centimeter field of view with 5 micron per pixel
resolution.

AutoScan Sample Handling Enclosure
Exterior Front View

The Sample handling
Enclosure must be
securely mounted to a
wall or square column
using the four mounting
brackets on the rear of
the unit. The door may be
opened (swinging to the
left) in order to perform
maintenance and access
the hard pushbutton
panel. These latching
pushbuttons enable the
operator to manually
activate the Discharge
Drain Valve, the
Illumination System (Red
Button), the Fill Solenoid
Valve, The Rinse Shower
Solenoid Valve and the
Rinse Drain Valve, and the
Mixer. These devices may
also be activated through
soft buttons in the
AutoScan CONTROLS
menu.
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Area & Length determination is by

Binarized image of fibres captured by AutoScan

Pixels. The imaging software first
binarizes the image. That is, it
converts all imaging information into
excited pixels (white in this image)
and non-excited pixels (black in this
image). It then scans across the field
of view until an excited pixel is
encountered. Next , all contiguous
excited pixels are identified and
grouped to form the fibre image. The
long axis of the re-grouped pixels
becomes the measure of fibre length
and the orthogonal short axis
determines the measured fibre width.
Kink and curl are not measured in this
technique.

1.4
Benefits from timely information that can be realized by integrating the AutoScan into mill
process loops include:
•

energy savings

process optimization

•

material savings

increased throughput

•

reject reduction

reduced maintenance

•

labor savings

improved customer satisfaction
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2. AUTOSCAN IMAGER MODULE
2.1 Main Operator Interface Menu

1.

Press RunTest button to initiate test cycle

2.

Press Abort Test button to abort test in progress. The Controls menu will then be displayed
allowing the operator to choose to rinse the sample or re-start the test.

3.

Press Settings to view or change test parameters

4.

Press Help to call up user manual
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5.

Press Capture Image to have AutoScan take the image of the area of interest in the flow cell
and display the binarized image on screen. This tool is very useful to confirm what the
AutoScan application software is ‘seeing’

6.

Press View Image to select and display on screen the last image stored by AutoScan. This
feature will only work to open a QSI file image generated by AutoScan. If another image type
is selected the AutoScan application will need to be closed and restarted. Either the raw image
the processed and annotated image may be viewed.

or
7.

Press Cvt Image to select a QSI file image generated by AutoScan and convert it to a file that
can be opened in other picture application. The concerted file will be saved in the same
location as the original QS File image.

8.

Press Launch Viewer to open the Viewer application and display/manipulate data
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2.2 Settings Menu

***PRESS OK AFTER EDITING SETTINGS TO SAVE RESULTS***
NOTE –

The above values should be entered as the default settings

2.2.1 The Settings menu allows the operator to view and edit the operating
parameters. These include:
1. BIN CONFIGURATION for measurement categories of area, length, and width. Up to ten bins
can be created for each of the measurements. To select bins of equal range enter the smallest size
(Bin 1 ) and the Largest size (Bin 10) and press Autorange. Enter a name for the Bin Group just
created and Press Save to permanently record the edited bin configuration. Press Delete to remove
a Bin Group. As the calibrated resolution is per whole pixel, whole multipliers of the number
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entered in the calibration field should be used when setting bin values for data compilation and
statistical analysis. Theses bins will form the basis for data manipulation and display in the Viewer
Module.

2. BACKGROUND selector to distinguish foreground from background. The standard set-up is
white foreground on black background.

3. CALIBRATION to set the image within the area of interest captured by each pixel. Calibration
has been pre-set prior to shipping and should only be changed if the camera position or lens
including extension tubes is changed. The standard calibration is based on the camera positioned
to capture a square area of interest of interest measuring 10 mm by 10 mm.

4. CLOSING ITERATIONS is a feature to allow AutoScan to compensate for shadow and noise.
Any change will change the way measurements are determined and so the pre-configured setting
should not be changed except by a trained service technician.

5. DATABASE CONFIGURATION establishes the name and location of the AutoScan database.
Press Browse to create a new location. Press new database to create a new database where
AutoScan will from that point on save test results.

6. FILTER LIMITS enables the operator to establish and enable upper and lower limits for length,
width, and aspect ratio measurements. The data describing all particles outside these limits will not
be reported.

7. LOCATION allows the operator to record the location from which the sample being run is drawn.
Along with date and time, the entered location will be associated with the particular test results.
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2.3 CONTROLS MENU

This menu enables the operator to manually activate each of the AutoScan
mechanical functions/devices through the soft button interface.
1. Press Fill to fill the Feed Tank with water. When the Top Level
Sensor is reached the fill will automatically terminate. ***
2. Press Drain to Close or Open the drain. With the drain open, slurry
from the Feed Tank will pass though the flow cell at a controlled rate
out through the Discharge Drain. The Discharge Drain is Normally
Open.

3. Press Rinse to open the Rinse Drain and activate the Rinse Shower.
Water will be flushed from the Feed Tank through the Flow Cell and
out the Rinse Drain at a fast rate. The Rinse Drain is Normally
Closed.
4. Press Mix to activate the Mechanical Mixer Motor affixed to the Feed
Tank.

5. Mix Level indicates whether the Top Level indication is latched on or
if it is switched off (The top level indication is latched on when the
top level in the feed tank is reached (short probe) and is switched off
only after the water level in the Feed Tank descends below the two
longer bottom level and reference probes.
6. The Lights button allows the operator to turn the LED illumination
system on or off.

7. Press Done to close the Controls menu and return to the Main Menu.

*** NOTE : To prevent spills, when the Top Level Sensor is reached the Fill function
automatically turns off and cannot be turned on again until the Slurry level falls below the
Bottom sensors. To Reset without completely draining the Feed Tank, cycle the 24 VDC power
switch off and on once the slurry level has dropped below the Top Level Sensor.
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CAUTION: All switches will remain as last set until the Run button is pressed, the
AutoScan application is closed, the 24 VDC Power Switch is turned off, or the operator re-opens
the Controls menu and resets the switches.

2.4 HELP AND ABOUT SOFT BUTTONS
Press the Help button bring up the operator manual. The About feature provides information about PC
application and PLC software versions. It will also inform the operator if proper communications with the
PLC have been established. Press OK to return to the Main Menu.
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2.5 HARD PUSH BUTTON FUNCTIONS
The AutoScan panel (visible through the Sample Handling Enclosure window) allows the operator to
manually operate AutoScan functions without having to open the AutoScan software application. This
feature is especially useful when working with the Pylon Viewer Application enabling direct deployment
of the imaging camera outside of the AutoScan application.

NOTE: PYLON AND AUTOSCAN APPLICATIONS CANNOT BE OPENED AT THE SAME TIME AS
THIS CREATES A CAMERA COMMUNICATION ERROR

1.
2.
3.
4.
5.

Drain (Normally Open)
Lights (Red Normally Off)
Fill (Normally Off)
Rinse (Normally Off)
Mix (Normally Off).

CAUTION:
NEVER OPERATE THE MIXER
MOTOR WHEN THE FEED
TANK IS EMPTY.
OTHERWISE THE LOWER
SHAFT BUSHING BEARING
MAY OVERHEAT AND BIND.
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3. TEST CYCLE
3.1 The AutoScan test cycle is initiated when the operator presses the RUN soft button in the Imager
Main Menu. When this button is pushed, the three sequence test cycle commences.
a. Fill Sequence: The Discharge Drain Valve closes and the Fill valve opens to begin filling the Feed Tank.
The operator then adds the sample (0.125 gm to 1.0 gms ODE of well disintegrated and hydrated pulp).
b. Imaging Sequence : When the rising slurry reaches the top level sensor the Fill valve closes and the
Mix Motor starts. After a brief delay to ensure the slurry is well-mixed, the Discharge Drain Valve opens
and the slurry starts to drop down into and through the Flow Cell. Imager then starts capturing images at
a rate of five to ten images per second. Every tenth image is displayed on screen.
c. Rinse Sequence: When the slurry falls below the bottom sensor (approximately 5 minutes), the mix
motor turns off, the Rinse shower turns on and the Rinse Drain Valve opens. The Rinse sequences lasts 1
min 45 secs. During the Rinse Sequence the results are sent to screen.

NOTE - Too large a sample size may result in plugging and/or significant overlapping of fibres or
the appearance fibre bundles in the Area of Interest. This may result in false measurement.

CAUTION - MICRO AIR BUBBLES : Cold water and other water supply conditions may
cause micro air bubbles to form. While a small number of micro bubbles will not significantly
impact the test, a greater density of them will interfere with proper imaging and measurement.
Air Bubbles may be eliminated by manually filling the Feed Tank and then allowing the water in
the feed tank to rest until the bubbles have cleared. Once bubbles have cleared, briefly operating
the Rinse function to generate a rapid current through the flow cell. Sharp rapping on the Cover
Glass outside the Area of Interest will help dislodge stubborn micro bubbles. Adding a small
amount of liquid dish soap (2 ml) to a full Feed Tank can help dislodge micro bubbles from the
Flow Cell. Once air bubbles are cleared, add sample and press the Run soft button.
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4. SAMPLE HANDLING ENCLOSURE MAINTENANCE
4.1

Flow Cell

Sample Handling Enclosure Components

Disassembled Flow Cell and
Illumination Assembly
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4.1.1 The cover glass can become contaminated with buildup. The glass must occasionally be cleaned
with warm water and mild detergent leaving absolutely no film or residue in the open Are of Interest. The
glass cover can be removed by removing the 4 wing nuts which clamp both the LED Light Assembly Plates
and the Glass Cover to the Flow Cell.. When reassembling the flow cell be careful to replace the LED Light
Assembly plates on the side from which they were removed. One is marked ‘L’ for left hand and the other
‘R’ for right hand side. It may also be necessary to remove the cover in order to clean out a fiber clog, if
backflushing with the Fill button does not work. NOTE: no significant plugging should occur if sample size
guidelines are respected.
4.1.2 When cleaning the flow cell acrylic background block wipe only with a clean, soft cloth as it
scratches easily. Scratches may well be picked up by the imaging system and be falsely counted as fibre.
The gap, or space between glass cover and flow cell background block) depends on the fibre size to be
measured. This is initially set prior to shipping and should not be changed except by a qualified service
technician. Any change will affect focus and flow rate which will affect imaging performance. The gap
must be large enough to allow fibres to pass without bunching up at the inlet while sufficiently small to
narrow the necessary focal depth. The Gap is adjusted by first removing the flow cell. To remove
disconnect the two pipe unions. Remove the glass cover. The flow cell background block is attached to
the flow cell chamber by screws counter-sunk on the underside of the flow cell chamber. The gap is set
by spacers placed between the flow cel background block and the flow cell chamber base.

CAUTION: WHEN CLEANING THE COVER GLASS AND/OR BACKGROUND BLOCK EXTREME CARE
MUST BE TAKEN TO NOT SCRATCH THE SURFACES THAT FALL WITHIN THE AREA OF INTEREST,
OTHERWISE THESE SCRATCHES MAY BE PICKED UP BY IMAGER AND COUNTED AS FIBRE.
4.2

Lighting

The lighting system consists of four LED spotlights. No maintenance is necessary. Expected operational
life is 50,000 hours. NOTE: The voltage to the LEDs is set by the Signaling Potentiometer to the left of the
LED Constant Voltage LED Power Supply. The potentiometer has been set (black marks lined up) to
establish a starting current current of 1.4 amps and should not be touched.

4.3

Camera

Once set at installation, the aperture and focus should be noted and maintained. Care must be taken to
ensure these settings are not inadvertently altered. Aperture should be set to maximum opening with
acquisition speed set at 1000 micro-seconds.

NOTE - Electronic camera settings have been pre-set and should not be changed. To prevent
inadvertent changes once settings have been confirmed through the Pylon camera operator interface,
the Operator Level should be set to Beginner.
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4.4

Feed Tank

Clean as necessary with a soft cloth and a small amount of detergent. Wax interior surfaces with car wax
to discourage fibre build-up.

4.5

Rinse Nozzle

If the spray pattern becomes uneven remove and clean with a small wire.

4.6

Drain Valves

The drain valves are pneumatically operated pinch valves. No maintenance is necessary. However,
supplied air should be filtered and moisture-free. If the internal rubber sleeve ruptures the valve can be
replaced (3/4 NPT threaded connection).
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5. CAMERA SET-UP AND CALIBRATION
5.1

General

The communication protocol was configured prior to shipping. If network conflicts or usage assignment
requires modifying this protocol refer to Appendix 1 - Establishing Communications with the Basler
Camera. The camera set-up can be adjusted to increase the mm per pixel resolution at a sacrifice of field
of view area. That is to say, if magnification is increased, the total area captured in each image is
decreased. Magnification is increased by adding extension spacers between the lens and the camera. As
magnification increases, the Field of View decreases (with the AutoScan, the Field of View also
corresponds to the Area of Interest) . In addition, the camera aperture opening may have to be readjusted in order to accommodate differing requirements for light intensity.

5.2

View Camera Image

5.2.1 For all camera adjustments, it is necessary to capture on the monitor the current ‘real time’
image being captured. To do this exit the AutoScan application and open the Pylon Viewer application.
Once the Main Menu appears on screen, select the Camera drop down menu and click on Load Camera.
If the communications protocol has been properly established the Basler Camera identification
information will appear on screen. Then from the same Camera drop down many select Continuous Shot.
Maximize the window and from the View drop down menu select ‘Fit to Screen’. You will now see on
screen the entire Field of View which also corresponds to the Area of Interest. If the image is entirely
black, then it is likely the LED lights have not been turned on. Turn on the lights by pressing the RED
‘Lights’ pushbutton on the panel door.

Make minor focussing adjustments by turning the lower knurled ring. To brighten or darken the image
adjust the aperture setting by turning the upper knurled ring. No major adjustments should be necessary.
Refer to the settings sheet at Appendix 2 to note the original factory settings.

NOTE -

Electronic camera settings have been pre-set and should not be changed. To prevent
inadvertent changes once settings have been confirmed through the Pylon camera operator interface,
the Operator Level should be set to Beginner.

5.2.2

In order to position fibres within the Flow Cell Area of Interest follow this procedure:

a. Thoroughly disintegrate and hydrate between 0.125 and 1 gm of pulp in 0.5- 1 litre of water.
b. With the AutoScan Sample Handling Enclosure (SHE) energized and hooked up to filtered and dry
compressed air, floor drain and clean, room-temperature water (see service requirements at
Appendix 3), press the Fill hard pushbutton. When the water level reaches the Top Level Sensor
stop the Fill by pressing the Fill button again. Now add the slurry and press the Mix button. Slurry
will start to flow down through the flow cell. When you see fibres move across the screen, press
the Drain button. This will close the drain and stop the flow. Now adjust the aperture and focus to
be able to see crisp images of the now motionless fibers in the Area of Interest.
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Pylon Main Menu

HINT: If, despite the anti-dust blower and in emitter, dust settles on the Cover Glass
within the Area of Interest, use the supplied soft brush to clear.
CAUTION: If water temperature is too cold, or the operating environment is too humid,
condensation on the surface of the Cover Glass may form obscuring imaging and
preventing proper measurement. Condensation may be cleared with a soft cloth but unless
environmental conditions are controlled, will likely reform.
CAUTION: Cold water and other water supply conditions may cause micro air bubbles to
form. While a small number of micro bubbles will not significantly impact the test, a
greater density of them will interfere with proper imaging and measurement. Air Bubbles
may be eliminated by allowing the water in the feed tank to rest until the bubbles have
cleared and then briefly operating the Rinse function to generate a rapid current through
the flow cell. Sharp rapping on the Cover Glass outside the Area of Interest will help
dislodge stubborn micro bubbles. Adding a small amount of liquid dish soap (2 ml) to a
full Feed Tank can help dislodge micro bubbles from the Flow Cell.
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5.3

Calibration

Camera Calibration allows each pixel recorded by the camera to be converted by the Imager Software
into units of length. The field of view is 2046 pixels wide by 2046 pixels high. After selecting Continuous
Grab you will see the real time image appear on the monitor. Place a two dimensional object of known
length in mm on a contrasting background across the width of the field of view. Divide the known length
by 2046. This will give the mm per pixel resolution. From the Main Menu, select Settings. Enter the
calibrated resolution figure in the Calibration field. The AutoScan has been factory-calibrated so Field
Calibration will not be necessary unless the camera lens configuration has been changed from what was
set up prior to shipping.

NOTE: As the entered resolution is per whole pixel, whole multipliers of the unit of length resolution
should be used when setting bin values for data compilation and statistical analysis.

5.5

Capture and Save Image

Select Stop Grab from the Pylon camera drop down menu. The image displayed on screen is now a still
image. It may be saved to the clipboard by selecting that option from the Tools drop down menu. It may
be saved to file by selecting that function from the File drop down menu.

CAUTION:
Key camera settings edited in Pylon are used by AutoScan Imager to
convert images to quantifiable data. DO NOT CHANGE THESE CAMERA
SETTINGS. Pylon has been factory-configured to not permit
modification to these settings. DO NOT RECONFIGURE PYLON
SETTINGS or warranty support may be voided.
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6. INDUSTRIAL TOUCH SCREEN PC ENCLOSURE
6.1
General Description: The Industrial PC Enclosure contains the PC, 24 VDC power supply and the
touchscreen monitor. The PC has six USB ports, one Communications serial port, and two Ethernet ports.
One USB port is dedicated for communications with the touchscreen monitor. The com port with external
jack is used to communicate with the PLC. One Ethernet port with an external jack is used to
communicate with the Basler Camera. The other, again with an external jack may be used to connect to
the local network.
6.2
Ethernet Port Configuration: The port connecting to the camera (labeled Camera) has been
preconfigured and communications with the camera have been tested. The network port (Labeled
Network) must be configured for the local network. The Camera port and camera may be reconfigured
by following the instructions in Appendix . This will only be necessary if the pre-configured port settings
create local network conflicts.
6.3
Start-up and Shut Down Procedures: To start-up the PC and boot Windows plug in the Enclosure
to local electrical power connection (120-240 VAC 50-60 HZ). Then flip the rocker switch nein the power
entry module to the ‘On’ position. The screen will energize and windows will boot automatically. Then
select which User Account to log on. The AutoScan Administrator Account is password-protected. This
account permits additional application software to be loaded and computer settings changed. The
AutoScan Operator account is not password-protected but will allow AutoScan settings to be changed.

6.4
To shut down the PC, use the Windows power off routine AND THEN FLIP THE ROCKER SWITCH
TO THE OFF POSITION. This last step is important, otherwise it will not be possible to re-start
Windows. If difficulty is experienced booting Windows then open the hinged Top Cover and press the
power button on the right side of the PC box. The position is labeled, ‘Power’. Take care when the top is
opened as there will be high voltage AC connections leading from the power entry module to the 24 VDC
power supply.

CAUTION: To boot windows, the power switch in the Power Entry Module at the
back of the PC Enclosure must be flipped from the off to the on position.
WARNING: The loading of additional application software may void warranty
support.
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Touch Screen Desktop
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7. AutoScan Viewer Module
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7.1 Main Operator Interface Menu
1.

2.
3.
4.
5.
6.
7.

Click on From drop down menu to set initial test in range
Click on To drop down menu to set final test in range
Click on Location drop down menu to select test location
Click on Metric to select measurement (Length, Width, or Area)
Click Export to send data summary of tests within selected range and location to csv file
Click Help to call up operator manual
Click About to call up version number and copyright information.

Data Exported to CSV file and Opened in Excel
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7.2 Test Result Detail
7.2.1 Double click on a test point on the chart to call up detailed results
Histogram Chart

Histogram

7.2.1 Compare Tests: Data from two or more tests can be compared by first pressing the Compare tests
button and then, when the screen refreshes to the Viewer Main Menu, double clicking on another test
point. If this procedure is repeated then a third and a fourth test point, etc can be added to the histogram
chart.

7.2.2 Group Tests: Once various tests have been selected for comparison, the Group Test button can be
pressed in order to group all the selected test results into a single set of bins.
7.2.3 Export Data: Press export to send compiled data to a csv file.

7.2.4 Done: Press Done to close the Test Result Detail window and return to the Viewer Main Menu.
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APPENDIX 1

Directly Connecting Basler Camera to PC
This document will describe how to configure the Basler camera and the PC for a direct
connection between the two devices.
When using this configuration the PC should ideally have two network connections. One
connection will be used for connecting the camera to the PC, while the other connection will
connect the PC to the company network and/or Internet. This document will only focus on the
network connection used for the Basler camera.
The camera and PC network adapter will be configured with static IP addresses, such that a
DHCP server is not needed on the network to assign the IP addresses when the devices connect to
the network.
Note: The IP addresses used in this document are for example only. In general it will be
necessary to allocate IP addresses in accordance with whatever addressing policy is in use for
the target environment. You will need two addresses, one for the PC and one for the camera.
Note: Instructions in this document assume the use of Windows 7 Professional 64 bit, English
Language edition. Other versions and editions will be similar, but may not match exactly with the
instructions, or images.

PC Configuration:
1. Open the Local Area Connection Properties
Select: Start->Control Panel->Network and Sharing Center->Change Adapter Settings.
Identify the network adapter you will be using for the camera connection and right click
on it, then select Properties.
You will now have a list of protocols used with this adapter, scroll down and select:
Internet Protocol Version 4 (TCP/IPv4), and then click the Properties button. You will see
the following dialog:
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2. Change the settings to use a static IP address as follows:
Select “Use the following IP address:”
IP address = 192.168.0.1 (substitute the IP address matching local policy for the PC)
Subnet mask = 255.255.255.0
The other fields may be left blank, when ready the dialog will look like this:

3. Click the OK button
4. Reboot the computer to ensure the new IP address takes effect
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Basler Camera Configuration:
The Basler camera is configured using the Basler Pylon IP Configuration tool. If the Pylon Tools
have not been installed on the computer install those before proceeding.
Ensure the camera is connected to the desired network adapter and is powered on.
1. Start the IP Configuration tool as follows:
Start->Basler->pylon 3.2->pylon IP Configuration Tool (x64) You will see a dialog
similar to this:

2. Click on the camera displayed under the Local Area Connection heading
3. Change the settings as follows:
Static IP = on
IP Address = 192.168.0.100 (substitute the IP address matching local policy for the
camera)
Subnet Mask = 255.255.255.0
Gateway = 192.168.0.1 (Should match the IP address of the PC, or be blank)
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When configured the dialog should appear similar to this:

4. Click Save

Testing the Configuration:
The various connection settings can be individually tested and verified as follows:

Windows Network Configuration:
Open a Windows Command prompt: Start->Accessories->Command Prompt
The “ipconfig” command can be used to view the PC network configuration. At the prompt give
the command:
ipconfig
From the results find the block of information for the network adapter you are using for the
camera. It will likely be titled “Ethernet adapter Local Area Connection 1”, and should appear as
follows (actual numbers will vary, but should match the information you configured in the PC
Configuration):
Windows IP Configuration
Ethernet adapter Local Area Connection:
Connection-specific DNS Suffix . :

P a g e | 29

Link-local IPv6 Address . . . . . : fe80::4c72:b22f:ed16:dbe1%10
IPv4 Address. . . . . . . . . . . : 192.168.0.1
Subnet Mask . . . . . . . . . . . : 255.255.255.0
Default Gateway . . . . . . . . . :

Camera Configuration:
The camera configuration can only be viewed by opening up the Pylon IP Configuration tool as
described above.

PC to Camera Communications:
Basic communication to the camera can be verified with the “ping” command as follows:
In the Command Prompt window give the command (substitute the IP address that you are using
for the camera):
ping 192.168.0.100
You should see a result similar to the following:
Pinging 192.168.0.1 with 32 bytes of data:
Reply from 192.168.0.1: bytes=32 time<1ms TTL=255
Reply from 192.168.0.1: bytes=32 time<1ms TTL=255
Reply from 192.168.0.1: bytes=32 time<1ms TTL=255
Reply from 192.168.0.1: bytes=32 time<1ms TTL=255

Ping statistics for 192.168.0.1:
Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:
Minimum = 0ms, Maximum = 0ms, Average = 0ms

Finally open Pylon Viewer and attempt to connect to, and use the camera as normal.
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APPENDIX 2
SERVICES

1. Compressed Air:

Filtered and dry at 5.5 bar, 6mm union

2. Drain :

Floor drain to accommodate 6 mm (Discharge Drain) and 25 mm
hoses (Rinse Drain)

3. Electricity:

120-240 VAC 50-60 HZ

4. Water:

Filtered, potable water 3-5 bar at room temperature

5. Network:

Ethernet jack (optional)

PRELOADED APPLICATION SOFTWARE
1. AutoScan III Application (Imager Module)
2. Pylon Viewer Camera Interface Application
3. Pylon Configuration Tool
4. Open Office
5. SQLite Database Browser
6. Teamviewer 8 (Remote Access)
7. DirectSoft 05 PLC Programming Software
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APPENDIX 3
PLC COMMUNICATIONS
The AutoScan application communicates with the PLC through the serial cable connected to the
pre-configured PLC Port 2 (Right location). PLC Port 1 (Left location)is used by the programming
software. This utility should only be used by a qualified Pulmac technician. Tampering with the
program my result in terminating warranty support. Port 2 has been configured according to the
following picture:
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APPENDIX 4

PLC Inputs (X)
X0 Top Level Sensor

PLC Outputs (Y)
Y0
Y1
Y2
Y3
Y4

Fill
Drain
Rinse
Mix
Lights
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APPENDIX 5
INSTALLATION INSTRUCTIONS
GENERAL: The AutoScan is shipped in a crate and a box. The crate contains the Sample Handling Enclosure (SHE)
and the PC Enclosure is packed in the box. Before opening inspect the crate and box for shipping damage. If damage
is observed take a picture of it and note down a general description. For tools You will need an American Allen key
set, and pipe wrench. You will also require mounting hardware to affix the SHE to the wall as well as drain hoses to
connect the two drains to a convenient floor drain. The user must also furnish a 6mm pneumatic connection to dry,
filtered air, regulated to 3.5 bar. Water hook up must be potable, filtered water at near room temperature or
slightly warmer.

Example of AutoScan Installation

P a g e | 34

1. Open the crate by removing the top
2. Remove packing material

3. Remove and set aside the accessories box which contains the Camera, Cleaning Kit, 6 mm
Discharge Drain Hose and fitting, Rinse Drain Pinch Valve, Mixer, and spare Flow Cell
Spacer
4. Remove two securing screws at the top end of the SHE
5. Lift out the SHE and place on a counter.
6. Open the SHE Door and inspect. The Illumination System should be intact. The solenoid
valve plumbing sub-assembly has been taken apart at the union and secured by tape.
Remove the tape and reconnect the union. The electrical connections to the two pneumatic
actuators located at the bottom of the internal electrical enclosure were secured by tape.
Carefully remove this tape.
7. Mount the SHE to the wall ensuring adequate clearance underneath and to the left side for
both drains as well as sufficient space on the right side to conveniently add sample.
8. Remove the Camera Assembly from bag (Includes Camera with mounting plate and
screw, Extension Tubes, Lens, and Lens Hood) and mount in marked location on Vertical
Aluminum Angle Piece Attach ethernet communications cable and power cable.
9. Attach the Discharge Drain Fitting to the Discharge Drain outlet on the left side of the
SHE and insert the 6mm hose to the Discharge Drain Quick Connect. NOTE the length
and number of coils of the Discharge Drain Hose is critical to regulate the slurry flow rate
through the Flow Cell. DO NOT SHORTEN or uncoil. End of hose can be fed into any
larger drain hose.
10. Attach the 3/4 inch Rinse Drain Pinch Valve to the outlet fitting on the underside of the
SHE. Connect the accompanying pneumatic hose to the quick connect bulkhead union to
the left of the Rinse Drain outlet. Attach a drain hose to the Rinse Drain Pinch Valve (3/4
NPT) ensuring that it is properly supported so as not to break the outlet fitting.
11. Attach the Mixer to the Feed Tank using the four 6-32 machine screws. Pass the cable and
grip assembly through the transit opening on the top of the SHE and secure the locking
nut. Connect the Mixer Cable to the mating Power cable plug.
12. Attach the power cord to a convenient electrical outlet.
13. Remove the PC Enclosure from the box and place on a convenient counter top next to the
SHE.
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14. Connect the power cord and, using the Ethernet cable and union, connect the camera
ethernet port to the camera Ethernet cable.
15. Attach the PLC communications cable to the PC Comm port.
16. If applicable, connect the PC network port to the local area network.
17. Energize the PC by flipping on the power rocker switch integral to the power entry
module at the rear of the Enclosure. Windows should boot. Log in with the Operator
account. The AutoScan Administrator account is password-protected to prevent
unauthorized changes to the PC and the loading of other possibly conflicting software
applications.
18. Open up the Pylon application in order to adjust the camera position and focus. (See page
13 of the User Manual). Use the manual hard buttons in order to activate the Illumination
Systems and devices.
19. Once the camera position and focus is confirmed, close the Pylon Application and open
the AutoScan application. Press Capture Image in order to confirm that what Pylon
captured, AutoScan will also capture.

NOTE: Raw and processed Images from AutoScan are stored in the QS Fibre Folder on the C drive. When a Test is
run, the last images captured are automatically stored and over-written.

Run tests to confirm proper operation.

