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SYSTEM REQUIREMENTS

POWER REQUIREMENTS:
Power requirements are to be specified at the time of order and are either 115 VAC @
60Hz or 230 VAC @ 50Hz.

MINIMAL PC REQUIREMENTS:

DESKTOP PC:

-5 GB HDD

- 1.5 GHz CPU

- 256MB RAM

- 2x USB ports OR 1x USB port and 1x 9 pin serial port

- 1 on-board IEEE-1394 (firewire) port OR 1 Adaptec PCI IEEE-1394 port
- Windows 2000 or Windows XPPro operating system

- Monitor needs 1024 x 768 resolution or larger

LAPTOP PC:

-5 GB HDD

- 1.5 GHz CPU

- 256MB RAM

- 2x USB ports OR 1x USB port and 1x 9 pin serial port
- 1 on-board IEEE-1394 (firewire) port

- Windows 2000 or Windows XPPro operating system

- Monitor needs 1024 x 768 resolution or larger
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COMPLIANCE TO ASTM & ISO TEST METHODS

PillGrade was developed to provide objective and repeatable pilling assessment
measurement and grading in compliance with both ASTM and ISO test methods.
PillGrade complies to the following test methods:

Method Type Specimen Size PillGrade Scan Area
ASTM D3512 | Random Tumble 413" x 413" Center 2.0" x 2.0”
ASTM D4970 | Martindale* &1.5” Center 0.8 x 0.8”
ISO 12945-1 | Pilling Box 113mm x 113mm | Center 50mm x 50mm
ISO 12945-2 | Martindale @140mm Center 50mm x 50mm
ASTM D3511 | Brush Pilling Tester*™ | 6" x4.5” Center 3.3” x 2.0”
ICI same as I1ISO 12945-1 | 113mm x 113mm | Center 50mm x 50mm
BS-5811 same as I1ISO 12945-1 | 113mm x 113mm | Center 50mm x 50mm

* specimen needs to be attached to carrying fabric.

** specimen needs to be cut down from larger specimen size.

PillGrade complies with the above ASTM and ISO test methods as follows:

¢ PillGrade outputs repeatable and objective 1.0-5.0 grade results, where 1=severe
pilling, 2=distinct pilling, 3=moderate pilling, 4=slight pilling, and 5=no pilling, which

also correspond to ASTM’s photographic standards.

¢ The Multiple Specimen Averaging Function allows the user to average up to 4 test

specimens as required under ASTM D3512 (3 result average), ASTM D4970 (2
result average) ISO 12945-1 (4 result average) and ISO 12945-2 (4 result

average).

¢ Printouts containing grades and data are used for reporting purposes.
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PARTS

Hidden from view on back:

Hood

Hidden from view on side:
Screw hole for idler knob.

Jog lever

Feed Table

-ON/OFF switch
-Power connector
-Firewire connector
-9-pin serial connector
-Light Adijust knob

Start /Stop

Specimen
button

Retrieval

!nstall_ation C_D USB-serial adapter
(this CD is specific to - . (for use only if the
the PillGrade system ﬂ . PC does not have

it came with) a 9-pin serial port)

Firewire adapter

(for use only if the
PC only has a 4-pin

firewire connector)

Idler kob
(for use only if you run very
- thick fabrics, which sometimes
- : need a little "kick- start" Power cable
SW dongle key to get into the rollers)
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INSTALLATION PROCEDURE

Before connecting any cables to PillGrade, prepare Your PC as follows:

1.

2.

Set your display settings to normal fonts (for XP) or small fonts (for W2000), and
set your screen area to 1024x768 or larger.

Verify that your firewire (IEEE 1394) connection is working properly: On the
desktop, right click on My Computer, then click on Properties, then click on the
Hardware tab, then click on Device Manager, then find the listing for “IEEE 1394
bus host controller” (or similar), then click on the “+” mark next to this listing to
expand the list, then right click on the IEEE 1394 Host Controller (or similar), then
click on Properties. Under the section entitled Device Status, the message should
read “This device is working properly.” If it does not read “This device is working
properly, or you cannot locate the IEEE 1394 listing, please contact your
technology specialist.

If your PC does not have a 9-pin serial port, then install the USB-serial adapter
and driver (supplied with the PillGrade) to one of the USB ports.

To Install PillGrade:

1.

Turn off both the PC and the PillGrade system. Connect the cables, adapters, and
SW dongle key according to your PC type as follows:

v firewire cable
- <«
serial cable
Desktop PC with: P
-1 6-pin firewire port L) <> P
-1 Serial port
-1 USB port SW dongle key
E —> 1D
firewire
adapter firewire cable
W
H
LaEEOE PC with: e usb:serial
-1 4-pin firewire port - - adapter serial cable
-2 USB ports +“—> e d e
e SW dongle key
«— D
firewire
adapter firewire cable
B E— g ¢
Laptop PC with: serial cable
-1 4-pin firewire port L <+
-1 Serial port @
-1 USB port

SW dongle key

-H@
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No

10.
11.

Connect the firewire cable to the PillGrade system and to the PC. If your PC has
only a small 4pin firewire connector, then use the 6pin:4pin firewire adapter
(supplied with PillGrade).

Connect the 9-pin serial cable to the PillGrade system and to the PC.

Connect the USB dongle to your PC.

After confirming that the power and frequency indicated on the back panel of the
PillGrade system is the same as the power voltage and frequency supplied at the
wall outlet, connect the power connector to the PillGrade system and to the outlet.
Turn on PillGrade’s power switch. PillGrade’s Power On Indicator should turn on.
Start up your PC, making sure to cancel any auto installation windows that pop up.
Insert the PillGrade Installation CD and double-click the file PillGradeSetup.exe
and follow the instructions.

When prompted by the Sentinel Protection installer, chose "Complete" setup type.
If you should see a “Connect Devices” window that reads “The wizard did not find
any supported devices,” click Cancel and continue with the installation.

When prompted by the ICCapture installer, chose "Typical" setup type.

The installation will complete and you will be prompted to run PillGrade. Clcik OK
to run PillGrade UNLESS you got the error message referenced in Step 9 above.
If you got the error message in Step 9 above, uncheck the “Run PillGrade”
checkbox and click OK. Then disconnect the power cord from PillGrade for 10
seconds minimum, then plug it back in, then Run PillGrade. The camera should
be detected.

Specify ComPort:

If, after installing PillGrade, the green Start button is non-functional, then you will need to
specify the Com Port that you have the serial cable connected to on your PC. (The
PillGrade software is defaulted to Com Port 1.)

1.

Enter into the advanced settings window by typing in “adve” in the text entry box at
the bottom right of the screen. After entering in “adve”, the Adv. Edit button will
become active. Click on it.

In the Advanced Edit screen, DO NOT CHANGE ANY ENTRIES except change
the Com Port entry from “1” to the correct Com Port number and then click on OK
to save the change and exit the Advanced Edit window. The Start button should
now be functional. If you do not know the correct Com Port number, keep
changing the number (up to 9), clicking OK to save and exit, and then testing the
green Start button. But your computer specialist will be able to easily determine
the ComPort you are using.
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PRINCIPLE OF OPERATION

The PillGrade system is an automated pilling grading system developed to provide
objective and repeatable pilling assessment in compliance with both ASTM and ISO test
methods.

Because pills are fiber balls, or clumps, that sit on top of the fabric, straight down 2D
imaging of the sample is insufficient to measure pills because:

- Pill height is a critical factor in determining the degree of pilling.

- Depending upon the degree of fuzzing, the pills can be camouflaged by the fuzz.

- Fabric patterns or the weave/knit structure can confuse pill detection, measures,
and grading.

PillGrade detects, measures, and grades pills by scanning the specimen’s horizon as the
specimen is rolled over a rotating drive rod. By scanning the horizon of the fabric, the
height of each pill can be measured, fuzzing can be measured, and fabric patterns and
weave/knit structure is disregarded. The figure below shows the fabric specimen rolling
over the drive rod while the video camera captures the video images.

— — Line of Sight - Top Surface Image
‘_/\ — — Line of Sight - Horizon Image
Single video frame of the top surface image Camaen
~N
h N
A
- : ; e
Single video frame of the horizon image % Top
> Light
e
N
Idler Guide ™~ Mirrors
Wheels >, ™
4 Fabric
o =
s { w Feed Table
5 5 . Drive Rod
,
s
”~
S
Back -
Light

It is important to realize that PillGrade is a video system, not a still 2D photographic
system. The fabric specimen runs through the rollers at a speed of about 1”/second
(25mm/sec). While the specimen runs through the rollers, the camera takes video of the
fabric at a rate of 30 frames per second. So if the specimen is 4” (25mm) in length, the
camera will capture a total of 120 video frames of the specimen as it runs through the
rollers.

Every 1/30" of a second, the camera takes a single video frame. As shown above, two
mirrors at different angles allow the camera to capture simultaneous images of both the
horizon image and a slice of the fabric’s top surface within each single video frame. By
stitching together all of the video frames that are captured while the specimen runs
through the rollers, a complete 3D topological map of the specimen is scanned into the
PillGrade system.

After scanning the entire specimen, PillGrade analyzes each of the horizon images to
detect and measure the pills, then plots each pill's XY location on the graph display using
semi-circular markers color-coded by pill size, as shown in the figure below. Also, by
stitching together each of the top surface images (as explained above), PillGrade also
displays the surface scan of the specimen.
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Sequence of horizon video frames

Pills are detected and measured and then plotted
on top of the 2D fabric surface display.

Sequence of top surface video frames

’7' Top surface video frames are stitched

together to display the 2D fabric surface.

Therefore, PillGrade is a truly 3D scanning system by capturing the width, the height, and
the length (the length corresponds to the video time during rolling) of the specimen.

After scanning the specimen and detecting and measuring each and every pill in the
center area of the specimen, PillGrade uses the PillGrade Grading Formula to calculate a
1.0 — 5.0 grade, as explained in the section titled “PillGrade Grading Formula.” After the
test, a test report can be printed, or the results can be added to the on-screen averaging
study according to ASTM and ISO standards.

TURN ON THE SYSTEM

1. Turn ON PillGrade and PC: After connecting all cables as described in the above
Installation Section, turn on the PillGrade power switch, then turn on your PC.

2. Start PillGrade software: Double click on PillGrade desktop icon. Software will start. If
you get an error message that says “Cannot init video grabber” or “No camera found”, go to the
troubleshooting section of this manual.
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DESCRIPTION OF THE MAIN SCREEN

The main screen is split vertically into the Display on the left side and the Control Panel on

the right side:

Display

Control Panel

AA

£ PillGrade, Image File: C:\PillGrade’, Images',Base20%,07-nattex - 21

é&tart!

PillGrade

www.linetechindustries.com

03 /08 / 2005,
142437

Complete

<<Grade Curve Graph>> <<Pill Histogram>> eelion 49 —
EE i Var Product: |Defaul Ed ||
i e : Standard:  [4sTMD3512 | Help!
Sample |
Specimen |
Operator: |
Fill Dengity Fill Count Fuzz
3.0/ em? Totsh: 75 Lot 1.29
19.2 ! Inch? ‘wieighted: 170
weighted Pill Denzity Awg PILHT Diam Fill Grade
43.6 / Inch? 0.087 in -
¥ Fil Histogram ¥ Grade Curve Graph | Top Light Measurement
PR 8 TT s P g e i ; TR F ] Comment N
<<Graph Display Window>> e
o 41 "_ o i . ; it Clear Clearl Clear! Clear! | Clear! |
T TN i - ; iy ] Alll a & 3= 4 Awerage
s Inzpection
Sample
Specimen
Fuzz Loft
wigt, Pills
Grade
ol AP 00 0 a5 S . : Add 1 2 3 4 Dwerage
— Hext Add! | Addl | Add! | Addl | Print sl
Top Surface Image (aka LS) | | | = | Pyt ]
. . Graph Typs [~ Print Settings
<<LIVE Image WIndOW>> ™ Mone ™ Flat & ‘watedal © Scope © Full| [ Autosave Img
Live Image — Edit
¥ Show I Fuzz Thresh W LS [ Momen A, Edit..

Please see the above section titled Principle of Operation for background information on
the Display windows and how the Display windows integrate with one another. Definitions

of the Display windows are as follows:

Live Image Window: This window displays the real time video captured
by the camera. The Live Image includes both the Horizon Image and the
Top Surface Image.

Horizon Image (not labeled above): The Horizon Image is the bottom
95% of the Live Image Window. It is the image of the specimen as it rolls
and bends across the drive rod. As you can see in the image above, pills
are easily detected in the horizon image.

Top Surface Image: The Top Surface Image is the top 5% slit at the top
of the Live Image window. It is very narrow. It runs the width of the Live
Image Window and during an inspection you can see the weave/knit
pattern in this slit. It is also called the LS image which stands for linescan
image.
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Graph Display Window: Various views can be activated in this window.
By default, the Graph Display window is the Waterfall display, which
shows each pill's XY location using semi-circular markers color-coded by
pill size combined with the top surface scan which is layered underneath
the pill markers and shows the specimen’s weave/knit structure.

Pill Histogram: After scanning the specimen then detecting and
measuring each and every pill in the center area of the specimen, the pills
are sorted into bins according to their size, as shown in the Pill Histogram
display.

Grade Curve Graph: The quantity of weighted pills are plotted on the
Grade Curve Graph to determine the 1.0 — 5.0 pilling grade.

The Control Panel details are detailed below.
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SYSTEM PASSWORDS
In addition to the main screen, there are 3 password-accessible windows. They are:

Edit Product Settings window: Changes to the variables in this window are for the
purpose of customizing the PillGrade’s grading formula on a product-by-product basis.
Any deviation from the PillGrade standard grading formula will be printed in all report data
and print-out so that any custom grading formula can be duplicated on other PillGrade
machines. For more information, please see the section “Customizing the Grade
Formula.”

Edit General Settings window: Changes made in this window are basic level display
settings edit variables and file loading commands. For more information, please see the
section “General System Settings.”

Edit Advanced Settings window: Changes in this window can effect measurements and
data and can alter the operation of the system. Only advanced users should access this
window. This window will be mostly removed from the upcoming PillGrade version,
therefore, if you have any questions about this window, please contact LineTech or
SDLAtlas.

In order to access these windows, enter the password into the text entry box as indicated
below, then click on “Edit...”

Start!
www.linetechindustries.com

03412 /4 2008,
135841 Press Start!
nspection: 478

Std Product: [Defait 7] J
Standard:  [asTMDIBIZ <]

Sample [ \
Specimen

; | To access the
?r De it | — . Edit Product Settings window,

il Denzity il Count uzz " " . " B "
0.0/ cm? Tod 0O Lot NiA | enter "prod” and then click "Edit...
0.0 /' Inch? ‘Weighted: 0
‘Weighted Fill Density Ay Fill HT Diam Fill Grade

0.0/ 2 |
s = ||

IV PFill Histogram IV Grade Curve Graph

Comment

L. [»]

Ayeraging

Clear Clear J Clearl ] Clearl J Clearl J
Al 1 Averags

Inspection

To access the
Edit General Settings window,

:Suemmen enter "line" and then click "Edit...""
Fuzz Loft

[t Pills
Grade

Sample

Aedd 1 rage
Hestl Add| | Addll Add) | Add| |

Giaph Type It S
= None (" Flat & \Waterfal © Scope © Full |—

Live Image |

¥ Show 1™ Fuzz Thiesh @ LS W MNomen

To access the
Edit Advanced Settings window,
enter "adve" and then click "Edit..."
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PERFORMING AN INSPECTION

BEFORE RUNNNIG PILLGRADE, PLEASE READ THESE IMPORTANT NOTES:

1. Only operate PillGrade when the hood is closed.
2. The specimen cannot be placed close the slot opening before hitting the Start
button. If you lay the specimen on the feed table before hitting the Start

button, do not push the specimen near the slot opening.

Sometimes, the Auto Backlight Adjustment window will pop up after you
press the Start button. This is a auto check to ensure system accuracy. If
this happens, see the section below entitled “Auto Backlight Adjustment.”

If you are running thick fabrics, it may be necessary to screw the Idler knob
into the left side of PillGrade. This knob can be turned or just wiggled to run
the thickest of fabrics. It is suggested that the idler knob not be installed
because it is rare that it is useful, but it is, on rare occasions, beneficial.

Step Description On-Screen Machine
A. Select Product Type. (For an
explanation of Product Types,
see the section “Customizing
1 the Grading Formula.”) n/a

B. Select Applicable Standard.
C.Fillin Sample, Specimen,
Operator, Comment fields

Press the START button.
(green button or on-screen button)

(See note 3 above.)

PRESS START

Center the specimen on the feed

table using the grooves as a guide.

Gently push the specimen into the
slot opening until the rollers grab
the specimen, then let go so the
fabric does not get bunched up.

LOAD SPECIMEN

Allow the specimen to get pulled
through the rollers. Specimens
should run straight through the

rollers. If the specimen gets bent
around or twisted, disregard the

inspection results and run again.

PROCESSING

It is necessary to remove the
specimen from the specimen
retrieval area after each inspection
or else it can get in the way during
later inspections.

COMPLETE
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AUTO BACKLIGHT ADJUSTMENT

PillGrade is equipped with an Auto Backlight Check feature which occurs on every
inspection. It ensures that you will never perform an inspection when the backlight
intensity level is over or under the intensity specification limits.

If the backlight is out of the intensity specification limits, the Auto Backlight Adjustment
window will pop up immediately after pressing the Start button. When this happens,
please follow the on-screen instructions, as follows:

1. Check to make sure there is no obstruction in the slot opening or on top of the
backlight.

2. Click on the Light Adjust check box on the window, as shown below. The motor
and red backlight will then turn on. And the “Current” backlight intensity value will
be displayed in the green/black readout.

acklight Adjustrment EJ

There is either an obstruchion or the brighfness of the back light neads fo be adjusted
Flease look at the live irmage along the bottom left side of the screen

The entire gray arsa inside fhe blue square should be clear of any obstruchons

After moving the obsiruchion press OK below,

[t there is not an obstnuchion inside the blue square area. thenthe brghiness of the back ight neads fo be adjusted
Click on the Light Adjust check box betow 1o turm the light an.

Ther. using the Light Adjust knob which is located on fhe back pansl,

adjust the brightriess value of the light fo comrespond o the Target Value indicated below,

When finshed, click on OK
Max Allowed, 172

Target. 170
Min Allowed: 168

I™ Light Adjust Currerit,

OK

Light Adjust check box

3. Then turn the Light Adjust knob which is located on the back of PillGrade until the
Current value equals the Target value.

Light Adjust knob

4. Click on OK, and Start the inspection again.

5. If you find that you have to repeat this step often, it is most likely because there is
a minor obstruction or because the backlight is being turned on for long periods of
time. If this is the case, please contact LineTech or SDLAtlas.
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PILLGRADE GRADING FORMULA

After scanning the specimen, PillGrade displays various the measurement results on the

main screen:
Pl Denzity Fill Count Fuzz
0.0fcm? Total 0 Laft NIA
0.0/ Inch? ‘Weighted: )
Wwieighted F'ili Denzity Ayg Pill HE Diiam Fill Grade
00fcm? 0.00 mm
0.0/7Inch? 0.000 in N/A

The definitions of the results are:

Pill Density:

Pill Count, Total:

Pill Count, Weighted:

Fuzz Loft:

Weighted Pill Density:

Avg Pill HC Diam:

Total number of pills in inspection area / total size of inspection
area.

Total number of pills in inspection area.

Using a logarithmic scale, each pill is mathematically weighted
according to its size, where the largest pills (>&3.9mm) are
multiplied by a factor of 5.0 and the smallest pills (<@0.3mm)
are multiplied by a factor of 0.6.

The height of the dense layer of fabric fuzz, disregarding the
single strands of fuzz sticking up out of the denser layer of fuzz.

Total number of weighted pills in inspection area / total size of
inspection area.

(Average Pill Height-Compensated Diameter.) The average
"size" of all the pills in the inspection area. Because a pill is
much more apparent if it rests higher up on a layer of fuzz,
PillGrade uses a height-compensated pill diameter to measure
the size of each pill.

In order to obtain the above measurements, 2 variables are used. These 2 variables are
always the same unless the user wishes to customize the Grade Formula:

Detect Threshold:

Fuzz to Pill Thresh Mux:

The Detect Threshold can be considered to be the pill detection
sensitivity. It is the height above the fabric baseline (in pixels)
that a pill needs to be in order to be counted as a pill. (Default =
0.75).

The Fuzz to Pill Threshold Multiplier is used to compensate for
varying levels of fuzziness on specimens. LineTech has found
that as the level of fuzz on any given fabric increases, the pills
become more and more “hidden” or “camouflaged” by the fuzz.
Therefore, the Fuzz to Pill Thresh Mux automatically adjusts the
Detect Threshold by a variable amount directly proportional to
the Fuzz Loft. (Default = 0.0035). Therefore, as fuzz loft
increases, pill detection sensitivity decreases.
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In order to calculate the 1.0-5.0 Grade, the following process occurs:

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Analyze the video images to measure the Fuzz Loft, which in turn is used
to increase or decrease the pill Detect Threshold.

Use the Detect Threshold to analyze the video images to obtain the Pill
Count, Total.

Sort the pills into bins according to their Average Pill Height-Compensated
Diameter, as shown in the Pill Histogram below:

PILL HISTOGRAM Total: 130, Weighted: 292

>39 i | E
3 Ymen A
36me I 1 A
23mm e
20mm I ]
27me s
24mm 0 s
R 1 T [
1.8men R |
1.5men I |
1.2men T s
LT ] Fa
0.6mem [ n—
0.3mm | e

Using a logarithmic scale, mathematically weight each pill according to its
size (Avg Pill HC Diam), where the largest pills (>@3.9mm) are multiplied
by a factor of 5.0 and the smallest pills (<d0.3mm) are multiplied by a
factor of 0.6. In the above histogram example, while there is a 130 Total
Pill Count, there is a 292 Weighted Pill Count.

The Weighted Pill Count is then plugged into the PillGrade Grading
Formula to obtain a 1.0-5.0 grade pertaining to both ASTM and ISO test
methods.

Grade = 6 - (1 + GradeMux * (WeightedPills/inch?) P°"ER
(Where GradeMux is defaulted to 0.75 and POWER is defaulted 0.45)
The PillGrade Grading Formula is represented graphically by the PillGrade

curve graph with weighted pills on the x-axis and the grade on the y-axis,
and the resulting grade is prominently displayed on the main screen.

PillGrade Curve Graph |

( Pill Grade

— [E1

] 50 100 150
Weighted PFills

So as you can see, the 1.0-5.0 Grade depends upon a host of measurements including
pill density, pill size, pill height, and fuzz loft. The PillGrade grading formula was
developed over 2 years with various testing partners. For more information on the
PillGrade grading formula and its development, please feel free to contact LineTech

Industries, Inc.
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REPORTS

After each inspection, you can print out a report.

1. After running the inspection, click on Add! Button which is located underneath
the first column in the Averaging Table.

startl| : Averaging Table
www linelechindusiries com Aiveragng
N —— Cow | _est | Cosd | oo | Cowt |
L Press Start! All i 2 3 4 [Avese
‘Sed Product [fans o el Inspecton
Sundard: | 7 =] el | Sl
Sample e Specenen
Spacimen | Fuazz Lot
kit N . . Wyl Pl
0B femt Tas D - Giade
nf-.;:::r-m :Tr:-ln[w- P Add 1 2 3T T [Aesge
St (oo B~ P PN o e
R Pllegen 5 G Care gt ™ Print Setfings
i 5 Click on Add!
:.If ! Cluat | "' _'.*.:.. ': po—
dint | s | s | .~°.cl-! ‘; ! =--n-..
sy " L ol .
2. This will add the inspection data to the first column, as shown below:
Averagng
Clar [ _Cloat | Cieal | Clesd | Cload |
Alll 1 2 3 4 | Aveisge
Ingpection 490
[Sample ABC
(Specimen 123
Fuzz Lodt 129 1.29
[Wal. Pils 166 156
i 13 131
Add 1 2 3 4 Avelage
Ne! Addl | Add) | Addi | Addl | Fiintkvgl |
I™ Print Settings
3. Turn on the Print Settings check box:
Averagng
Clar [ _Cloat | Cieal | Clesd | Cload |
Alll 1 ) 3 4 | Aveisge
Ingpection 490
Sample ABC
(Specimen 123
Fuzz Lodt 129 1.29
[Wal. Pils 166 156
i 13 131
hdd 1 2 3 4 Avelage
Ned! Add! l Add| Add | Add| [ Paim\\vull
X Priok Seltngs

Turn on this check box
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4. Click on the Print Avg! button:

Averagng

Clear Clead l Cleal Clearl | Cloal

Alll 1 ) 3 4 | Aveisge
Inspection 490
Sample ABC
(Specimen 123
Fuzz Loft 129 1.29
o 156 156
g 13 131

2 3 4 Aveiage

1
Add ’
Hextl Addl | Add) | Addl | Add i Avvgl
nt Settngs

Click Print Avg!

5. The print settings window will pop up. Select the print settings then click OK.

Rk
fame. Frapeities |
Slahat [Fawvio cFen 35
Tyoe  [Samiung SCCAI00 Senes
Whae  USBO02
Commert I™ Pl 1o fie
Pk tange Cogies
& A Humber of copes. |1 =

[

3 [
© Selecion el
Cancel

6. The report will print:

r— - DateTeows RNV,
T F [— ABE
. -—— 3 =
PR - pmatmar
- - = Toau Pl 5 Weighesd Pl 138
- - PN 185 Pscm 8
R Ay P BIE D 0090 Ay Pl HE D 130
o - Fure Lai L&
-
GRACL (E]
Commant  This it & 500 CRASSEEr M. Ao ires which R fad WiEE I 4
e i Sapasiey. Presing Erar Wil ol S81 SR i e Tt Vs
— e
Stnses  ASTM D383 1 31 D
e e S ATLAS
Gl Clvn. P PBGads Blandsed e SRl i 5—'-!'
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After any inspection, the result data can be added to any column by clicking the
appropriate Add! Button. The right most column always displays the averages of the
result data that have been added to the Averaging Table. The individual and average
results shown in the averaging table can be printed at any time g on the Print Avg! button.
Here is a 3-specimen report as specified by the ASTM 3512 test method:

e DsinTism;  CWINZO0 IV10E
B sarmyes ABC
a—— - Apartremy a
-
m - - Total Plls: &4 wad Plls 158
- 3 Pilising: 188 Pilsiemd; 242
l# - = Ao Pl HE: Dl D090 Ay P81 WC Dlasimir 2
™= - Purr Lok LE ]
| —— -
l
GRACE
[y - SaaT0d, 311740
Samgia ABC
Spearen anh
Totsl Pl T Weigined Pils 0
Pilisind: 1T Pl .+
Ay Pl HE Diameinc 0052wy Pl HE Diamvmim LE]
Fuzz Lo L]
GhADE: am
il Tovm RIT006 N 1858
Sarryie Apc
Speaman T
- Todad iy ER Weeigreed Pila:
Pilis TIS Pislemt 240
: Arwy Pl HE DimmeT 0047 dvey P91 HE Casmearn 130
= Puzz Lok an
| -
GRADE: am
Communt  Thisin s 500 charadier mas. e48 s which hai bt visible Ires and madl
i e Epatiry . Pressing Enter wil not 550 SHoTEr e [P o e e P
Gk dek W ]
Starchard asTul D813
Prodt Type: Deima 2.60 SDLATLAS
e Durve S8 FiGupdy Hwderd owraps Grate . AL

Furthermore, the result data from every inspection is saved to the end of a file called
C:\PillGrade\result.csv which is a standard ascii database file format that can be viewed in
almost every Windows-based database or spreadsheet application. It looks like this:

I E— I
'!_"l-l.rd-hr-" JBE e Ly eI me o plw
Dl AT INE L ipl o e v s B g WEND 8w L Ly
1§

[ = [ C ¥ ¥ 1] ] [ -]
|2 A M L ) il

v 1 i A
[EACH RNt (K] I |
By L]

If you ever move or delete this file, a new file with the same name and location will
automatically be created.
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CREATING NEW PRODUCT TYPES

You can create and store unique Product Type names into the PillGrade system by
accessing the Edit Product Settings window.

To access the Edit Product Settings window, enter the password “prod” into the Edit
Product Settings window password entry box, then click Edit!. (See previous section
entitled “System Passwords” if you need more help.) The Edit Product Settings window
will pop up:

Podet [Gaen =]
PiGests

etk 77
Posec [035 pasoon
WeedFiTue [T 0
Dstect Troschokdt [07% 075000
Fuarzto Pl Thoeoh e [0 000050

Neccutsn
Hew Prshict Spmc.
B W]
Hehlmt [5
e — [

To create a new product type, enter in a new product name, then Click Add!, then click
OK, as shown below:

Dutect Thonsheat [175 075000
Fuarzto Pl Theeoh e [0 000050
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CUSTOMIZING THE GRADING FORMULA

The primary benefit of PillGrade is not to be in agreement with every lab grader in the
world - which is simply impossible. The primary benefit of PillGrade is to have objective
and repeatable grading so that the textile supply chain can be in grading conformity on
any and all textile product types.

Therefore, PillGrade employs a Standard Grading Formula that can and should be used
for almost all product types. However, PillGrade also allows the user to customize the
Grade Formula for any product type to match the user’s specific grading requirements for
any particular product type.

Each Product Type in the Product drop-down list is assigned a Grading Formula. The
Grading Formula for any product type includes 5 variables which can be customized in the
Edit Product Settings window, as shown below. (To access the Edit Product Settings
window see the section titled “System Passwords.”)

Edit Product Settings

Product: I Product Type 42 _:l

PilGrads
Standard

Grade Multiplier: !D.?S 0.75000

Power: ID_35 0.45000

‘wieighted Pill Tare: I‘]UU i}
Detect Threshold: ID.?E 0.75000
Fuzz to Pill Thresh Mus: |0.0035  0.00350

Recalculate! I

i~ Mew Product Spec — |

Name: | Add! |
High Limit: i5
Lo Limit: i‘l

Select the product type you want to modify from the drop-down list, then modify any of the
5 variables, as defined below, to customize the Grade Formula.

Grade Multiplier: The Grade Multiplier variable in the PillGrade Formula
represents the slope of the graph. Changing the Grade
Multiplier from the default of 0.75 to 2.50 alters the slope of the
graph as shown below. If you increase this variable then the
slope of the graph gets steeper and the 1-5 Grade result will
decrease.

Changing the Grade
Multiplier from 0.75
to 2.50 changes the

50 II'Jl'I. 15|'J_ 200 ?'.:vl'l S|Ope of the curve.
Weighted Pills

100 150 200 250
Weighted Pills
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Power:

Weighted Pill Tare:

Detect Threshold:

Fuzz to Pill Thresh Mux:

The Power variable in the PillGrade Formula represents the
curvature of the graph. Changing the Power from the default of
0.45 to 1.00 alters the curvature of the graph as shown below.
Note that a Power of 1.00 results in a linear (straight) graph
line. If this variable approaches 1 then the curvature of the
graph gets straighter.

Changing the Power
= from 0.45 to 1.00
Il c hanges the curvature

e 5 = 7 o
1o 150 200 250 Of the curve. 5 100 150 200 250
‘Weighted Fills ‘Weighted Pills

The Weighted Pill Tare variable allows the user to tare out any
number of pills from the specimen. For instance, if you have a
fabric that contained desirable slubs, desirable pills, or lumps,
or patterns that were recognized by PillGrade as pills, then you
would increase this variable in small increments until an un-
pilled specimen rated a 4.9. If you increase this variable then
the number of weighted pills decreases and the 1-5 Grade will
increase.

The Detect Threshold can be considered to be the pill
detection sensitivity. It is the height above the fabric baseline
(in pixels) that a pill needs to be in order to be counted as a pill.
(Default = 0.75). If you increase this variable then pill
sensitivity will decrease and the 1-5 Grade result will increase,
and vice versa.

The Fuzz to Pill Threshold Multiplier is used to compensate for
varying levels of fuzziness on specimens. LineTech has found
that as the level of fuzz on any given fabric increases, the pills
become more and more “hidden” or “camouflaged” by the fuzz.
Therefore, the Fuzz to Pill Thresh Mux automatically adjusts
the Detect Threshold by a variable amount directly proportional
to the Fuzz Loft. (Default = 0.0035). If you increase this
variable then pill sensitivity will decrease and the 1-5 Grade
result will increase, and vice versa.

If you perform an inspection on a specimen prior to accessing the Edit Product Settings
window, then you can click on the “Recalculate” button to instantaneously see the effect
that your change has on the result grade and other data.
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How do | know if the selected product type is assigned the Standard PillGrade
Grading Formula or a Custom PillGrade Grading Formula?

On-screen: The Product Drop-down list label will read “Std Product” if the Standard
Grading Formula is assigned to the active product type, and the label will
read “Var Product” if a Custom Grading Formula is assigned to the active
product type. See below:

o Produer -s =l e —

Printout: On the bottom of all printouts the entry for “Grade Curve” (Curve = Formula)
denotes whether the product type is assigned the Standard PillGrade
Grading Formula or a Custom PillGrade Grading Formula as follows:

Comment This is a 500 characler max. edit area which has two visible lines and multi
ple line capability. Pressing Enter will not add another line LincTeeh Industtics, Ine,
" " Operat Joa | t o]
The "Grade Curve" entry on the il it ‘5
printout dunoles whether the Prodac Tye: Delout - 2.60 SDLATLAS
A - 5 Grade Curve: PillGrade Standard Average Grade: FexLaTERTING BoLUToNE
active product type is assigned
the "PillGrade Standard" Formula
ora Custom Formula. The
i Comment. This is a 500 character max. edit area which has two visible lines and multi
Custom !:c!nnula is denoted by ple line capability. Pressing Enter will not add another line. LincTech Industoes, Inc.
a 20-digit value as shown. D
Operator: Joe Inspector
Standard. ASTM D3512 =
Product Type: Default - SDLATLAS

Grade Curve: Pill 0.750 0.350 100 0.750 0.0035 Average Grade:

If a product uses a Custom Grade Formula, how can | replicate the settings in the
future or on a different PillGrade machine?

The 20-digit value on the printout and on the result.csv file is actually the string of the 5
variables in the Custom Formula, as follows:

Operator: Joe Inspector
Standard: ASTM D3512
Product Type: Default
Produck: [Prcduct Tyoe v2 = Grade Curve: Pill 0.750 0.350 100 0.750 0.0035
PilGiade
Stendaid
Grads Muipher (075

Power. (035 wrcars
‘Weaghted Pl Tare: [100
Detect Thiathold. |0.75

Fuszzfo P Thiesh M (00035 g
::w::ulnxlsm il
ZL:.:: Using the 20-digit value denoted on the printout

or in the database file, you can replicate
a Custom Grade Formula on any other PillGrade
machine by copying the values to the Edit
Product Settings window for that product type.
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GENERAL SETTINGS SCREEN

The General Settings screen provides for display customization, calibration controls, and
memory control. To access the General Settings screen see the section titled “System
Passwords.”

GENERAL SYSTEM SETTINGS

Image Acquire:

Check this box if you want to run a video
inspection image from memory. PillGrade
temporarily saves the entire video scan from
the last inspection into RAM.

So if you do an inspection and you want see
the inspection video run again, check this
box, click OK to exit, then click Start on the
main screen to see the video image run again.
The check box needs to be unchecked to run
inspections again.

(FPS - frames per second)

General Settings { OK = Save, Cancel

- Image Aquin |

| ™ Run FromMemory P30 Frame: 0 |]

~Visuals
~Graph Type: | lvelmage Graph Type & Live Image:
 Mone ¥ Show These controls are duplicated from
; lealt - ; il tiad the control panel on the main
el G e screen, see Control Panel Details
R v Nomenclature
© Full Image
" BascPll ¥ Line Scan Background
Pl Width
& FilVolums
™ Line Scan
“atefal
& pil Sosle:[100
These display controls provide % Eir Min Height Lim: {15000
the abilityto customize the  Bassline HSteich [
main screen display. They \ Shetch: !—E
are for display purposes only ' Spectum S
and will not effect measurement T Pillwidh g kEgl
3 ack Color (256
and grading results. £ IPRyoLme o
¥ Leftwall [V BackWal ¥ Soid
~Scops |
| Seale: [10 |
~Full lmag
ol i e |

If you have PillGrade video T “dlibration Click on Calibration Mode to
inspection images saved to your ke I~ Caliration Mods turn on the lights and motor.
harddrive, you can load them using The backlight intensity (Patch
this command AND by clicking on e Imiane Patchg, Avg) will be displayed. Further
"Run from Memory" above. CavaRaiTage. [ — calibration procedures
are forthcoming.
Save LS Image e | o l
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ADVANCED SETTINGS SCREEN
The Advanced Settings Screen will be removed from PillGrade shortly and all the

functions will not be available with a few exceptions. Please contact LineTech if you have
any specific questions.

SYSTEM CALIBRATION
The PillGrade system is very stable and has a self-calibrating routine that ensures

repeatable measurement and grading. However, LineTech is currently developing a new
calibration procedure that will be released shortly.

SYSTEM MAINTENANCE

PC Maintenance:
Typical industrial PC maintenance procedures should be followed.

Camera Lens:

The camera lens may require cleaning every 6 months or so. The best way to clean the
lens is to buy a can of inexpensive clean compressed air from a local electronics shop
(cost = ~ US$ 5.00) and blow the can up onto the lens. Be sure to test spray the can first
to get out any water spray.
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TROUBLESHOOTING

The fabric feeds
through the rollers but
the inspection never
completes AND the
status window
continually reads
“Load Specimen”.

Do not place the specimen on the feed table until AFTER you
press the Start button.

Immediately after
feeding the specimen
into the rollers the
inspection stops and
the status window
reads “Not enough
Standby.”

You are most likely pulling back on the specimen when it starts
to get pulled by the rollers. Try to release your hold on the
specimen a little earlier.

The specimen gets
stuck in the rollers.

Use the JOG knob to jog the rollers forward and/or backward.

Status window reads
“Not enough samples”
after an inspection.

The specimen is too short; not enough specimen length to
provide for an adequate inspection. Either rotate the specimen,
cut a new specimen, or contact LineTech if you use a custom
specimen size.

You disagree with the
grade result.

Seer the section titled “Customizing the Grade Formula.”

Other failures

Make certain to remove tested specimens from underneath the
feed table after every single inspection.

OR, if you want to mail a CD (or upload) with a video image of a
specimen for LineTech to examine, then follow thios procedure:

a. Click “Autosave” on the main screen’s control panel.

b. Perform an inspection on the specimen. The video
image will be automatically saved to your C:\PillGrade
folder with the filename
PillGradelmg_MMDDYYYY_HHMMSS.bmp

c. Burn filename to CD or upload file.

Page 27




IMPORTANT SAFETY INFORMATION

To avoid risk of personal injury or death due to electric shock:

o The system is equipped with a 3-prong plug for protection against possible shock
hazards. DO NOT, under any circumstances, alter grounding plug on the system.

e The enclosure should be accessed only by a qualified electrician.

To avoid risk of injury to eyes:

o The system is equipped with an LED light plate. Avoid looking directly into either LED
light for extended periods of time.
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