APPENDIX F
COUPON MARK DECODING DOCUMENTATION
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Table SIA.1: Summary Data: Mark Decoding Data for Cumulative and Individual Coupons - All Processes Included

Coupon S1A - All Processes Included

Cumulative*

DPM Process
1 - Dot Peen
2 - LaserShot™ Peen
3 - Micro-Mill
4 - Laser Bond
5 - Laser Etch
6 - GALE
T - Laser Engrave

]

Decoding Legend
MXi Handheld| DMx Fixed

* Marks masked for abrasive blasting with 24 grit aluminum oxide and shot peening with §230 shot.

Coupon S1A - All Processes Included

Individual

DPM Process

2 - LaserShot™ Peen
3 - Micro-Mill
4 - Laser Bond

5 - Laser Etch

| Decoding Legend |

|\" ual Esﬁmnli MXi Handheld




Table S1A.2: Summary Data: Mark Decoding Data for Cumulative and Individual Coupons - Painting/Protective Plating Processes Excluded

Coupon S1A - Painting/Protective Plating Processes Excluded

Cumulative*

| Percent Successful Decode |

DPM Process
1 - Dot Peen
2 - LaserShot™ Peen
3 - Micro-Mill
4 - Laser Bond
5 - Laser Etch
6 - GALE
7 - Laser Engrave
8 - LISI
9 - Vibropeen
10 - Impression Stamp

Decoding Legend

|V‘ ual Estimate] MXi Hnndheld|

* Marks masked for abrasive blasting with 24 grit aluminum oxide and shot peening with $230 shot.

Coupon S1A - Painting/Protective Plating Processes Excluded

Individual

| _Percent Successful Decode |

DPM Process
| - Dot Peen
2 - LaserShot™ Peen
3 - Micro-Mill
4 - Laser Bond
5 - Laser Etch
6 - GALE
7 - Laser Engrave
8 - LISI
9 - Vil
10 - Impression Stamp

Decoding Legend |
Visual Estimatel MXi Handheld




Table S1A.3: Summary Data: Visual Damage - MXi Handheld Decoding Data - DMx Auto ID+ Fixed Station Reader

COUPON: 814 /  MARK DAMAGE DATA - VISUAL DAMAGE
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Table S1A.6: Mark Decoding Data - DMx Auto ID+ Fixed Station Reader

MARK DECODING DATA - DMx Aute 1D+ Fixed Station Reader

COUPON: 514/

Pracess
P i

Ticcading Duts
[Dtudung wcecrabed (1 eabin]
[Maumber of D coding Successer ;
|




Table S1A.7: Mark Decoding Data - Dot Peen and Micro-Mill - DMx Auto ID+ Fixed Station Reader

MARK DECODING DATA - DMx Auto ID+ Fixed Station Reader

COUPON: 514/
DFM Frocess
T Dt Pren Jing Saccerttul {
[Humber of Desading Successes.
| umber of Geovssling Aticmpes
|Centas Ottses
[¥ - hdiera-| o=

i



COUPON: S1A

Table S1A.8: Summary Data: Mark Decoding Data Before Cleanding and After Cleaning - MXi Handheld Reader

!/ MARK DECODING DATA - MXi Handheld Reader - CLEAN
No Cleaning

Process

Cleaning

Process

Coupon

DPM Process

Decoding Data

| - Dot Peen

Decoding Successful

1 - LaserShot™ Peen

Decoding Successful

3 - Micro-Mill

Decoding Successful

4 - Laser Bond

Decoding Successful

5 - Laser Etch

Decoding Successful:

6 - GALE

Decoding Successful:

7 - Laser Engrave

Decoding Successful:

Percent Successful Decade
Mo Cleaning |  Cleaning

Mark 1 Mark 1

8 - LISI Decoding S ful:
[ Process | 9 w | u | 12 [ s [ 17 | T I P S T T T B ) | Percent 8 ful Decode |
[ Coupon ] S1A-09 | S1A-09 | S1A-10 | S1A-10 | S1A-12 | S1A-06 51A-09 | S51A-09 | S1A-10 | S1A-10 | S1A-12 | S1A-06 | No Cleaning | Cleaning

DPM Process

Decoding Data

I - Dot Peen

Decoding Successful:

2 - LaserShot™ Peen

Decoding Successful:

3 - Micro-Mill

Decoding Successful:

4 - Laser Bond

Decoding Successful:

5 - Laser Etch

Decoding Successful:

G- GALE Decoding Successful:
7 - Laser Eng) Decoding 8 ful:
8 - LISI Decoding Successful:

Mark 1 Mark 1

Decoding Legend

MXi Handheld




Table S1A.9: Mark Decoding Data - Before Cleaning and After Cleaning - MXi Handheld Read

COUPON: S1IA  / MARK DECODING DATA - MXi Handheld Reader - CLEAN
aF Y

3 = Mwre-Mhill

4 - Laser Boend

Decading Succestiil [ YesNo):
iber of Decoding Successes:
mber of Decoding ABempls:
Clesner

Deeoding Successhil [ YesTo).
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(Comments:
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Na Na
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Table S1B.1:

Table S1B.2:

Table S1B.3:

Table S1B.4:

Table S1B.5:

Table S1B.6:

Table S1B.7:

Table S1B.8:

Table S1B.9:

List of Tables: Coupon S1B

Summary Data: Mark Decoding Data for Cumulative and Individual Coupons - All Processes Included
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Mark Damage Data - Visual Damage
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Mark Decoding Data - DMx Auto ID+ Fixed Station Reader

Mark Decoding Data - Dot Peen and Micro-Mill - DMx Auto ID+ Fixed Station Reader

Summary Data: Mark Decoding Data Before Cleanding and After Cleaning - MXi Handheld Reader

Mark Decoding Data - Before Cleaning and After Cleaning - MXi Handheld Reader



Table S1B.1: Summary Data: Mark Decoding Data for Cumulative and Individual Coupons - All Processes Included

Coupon S1B - All Processes Included

Coupon S1B - All Processes Included

Individual

Cumulative

Percent § ful Decode
Mark 1 Mark 1

]

Final Decoding Results
DPM Process Mark 1 Mark 1

- Dot Peen

- LaserShot™ Peen

- Micro-Mill

- Laser Bond

DPM Process
1 - Dot Peen
2 - LaserShot™ Peen
3 - Micro-Mill
4 - Laser Bond
5 - Laser Etch

{ Decoding Legend l

Visual Esti ati MXi Ihndhcld|

[ Decoding Legend | | Decoding Legend 1

Visual Es!lmni MXi Hnndhtld| |Mxi Hlndhem| DMx Fixed |

* Marks masked for abrasive blasting with 24 grit aluminum oxide and shot peening with 5230 shot.




Table S1B.2: Summary Data: Mark Decoding Data for Cumulative and Individual Coupons - Painting/Protective Plating Processes Excluded

Coupon S1B - Painting/Protective Plating Processes Excluded

Coupon S1B - Painting/Protective Plating Processes Excluded

Cumulative

| Percent Successful Decode |

DPM Process
| - Dot Peen
2 - LaserShot™ Peen
3 - Micro-Mill
4 - Laser Bond
5 - Laser Etch
6 - GALE
7 - Laser Engrave
8 - LISI
9 - Vibropeen

{ Decoding Legend |

Visual Estimati MXi Handheld|

* Marks masked for abrasive blasting with 24 grit aluminum oxide and shot peening with 5230 shot.

Individual

DPM Process

1 - Dot Peen

2 - LaserShot™ Peen
3 - Micro-Mill

4 - Laser Bond

5 - Laser Etch

6 - GALE

7 - Laser Engrave

8 - LISI

9 - Vibropeen

10 - Impression Stam

| Decoding Legend ]

|Visnal Esﬁmafi MXi Handheld|




COUPON: S1B /7

Table S1B.3: Summary Data: Visual Damage - MXi Handheld Decoding Data - DMx Auto ID+ Fixed Station Reader

MARK DAMAGE DATA - VISUAL DAMAGE

M// .fa:rf‘/f"

COUPON: SIB /

COUPON: S1B /

Furcan! Decades i

4~ Lava Boest

3 - Lo Foch,

(6 GALE
[T Lunct Engrave

- Lim
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Table S1B.6: Mark Decoding Data - DMx Auto ID+ Fixed Station Reader

COUPON: S1B  / MARKDECODING DATA - DMx Auto ID+ Fixed Station Reader
Ty
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COUPON: SIB

!

Table S1B.7: Mark Decoding Data - Dot Peen and Micro-Mill - DMx Auto ID+ Fixed Station Reader

MARK DECODING DATA - DMx Auta ID+ Fixed Station Reader

TFM Fracens

1 D02 Peen

[Decadig Swsieniel (¥ eao]
Husmber of Devoding Succensct
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[ Pobasity

[ Humber ol Rowy

| Mumber of Columns

[Imags Snyle
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sl Cell Size
Center et
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COUPON: S1B

/

Table S1B.8: Summary Data: Mark Decoding Data Before Cleanding and After Cleaning - MXi Handheld Reader

MARK DECODING DATA - MXi Handheld Reader - CLEAN
No Cleaning

Process

Cleaning

Process

9o | 1w | u | 12 | s [ 17

[ o | 10

12

15

Coupon

DPM Process

Decoding Data

- Dot Peen

Decoding Successful:

- LaserShot™ Peen

Decoding Successful:

Decoding Successful:

I
3 - Micro-Mill
4 - Laser Bond

Decoding Successful:

5 - Laser Exch Decoding Successful:
6 - GALE Decoding Successful:
7 - Laser Eng Decoding Successful:
8 - LISI Decoding Successful:
[ Process | [ 9 [ 1w [ w [ 12 [ 15 [ v | [ 9o [ 1w | u | 1 15 17
Coupon | [LStB-09 | S1B-09 | SiB-10 | SiB-10 | SiB-12 | SiB-06 | | S1B-09 | SiB-09 | SiB-10 | S1B-10 | S1B-12 | S1B-06 |
DPM Process Decoding Data Mark 1 Mark 1 Mark 1
1 - Dot Peen Decoding Successful:
2 - LaserShot™ Peen Decoding Successful:
3 = Micro-Mill Decoding Successful:
4 - Laser Bond Decoding Successful:
5 - Laser Etch Decoding Successful:
6 - GALE Decoding Successful:
7 - Laser Eng Sesodine s ra
4 - LISI Decoding Successful:

[ Percent Successful Decode !

| Ne Cleaning [ Cleaning_|
Mark 1

| Percent Successful Decode |

NnCIunlng] Cleaning |

Decoding Legend



Table S1B.9: Mark Decoding Data - Before Cleaning and After Cleaning - MXi Handheld Read,

COUPON: SIE  / MARK DECODING DATA - MXi Handheld Reader - CLEAN

3 « Micro-Mill

Decuding Succersful { YesNa):
[Number of Decoding Successes:
[Humber of Decoding Altempes:
Cleansr.
[ Degusding Succesiful { YewTa):
[Mumber of Decoding Successes.
[Mumber of Decoding Alempts:
Cleansr

5 - Laser Lich

[Decoding Successful { YesNop
Namber of Decoding Successer
Mumber of Decading Atempts:
Cleancr

& - GALE

[Decuding Successful (YesNa)

Mumber of Decoding Suscesms:

Mumlser of Ducading Afhempts:
Cleancr

T - Laser Enprave

[Decuding Succerstul {VesNu)

Mumber of Decoding Succesier

Musmber of Decading Attenpts:
leancr

A - LISI

[Dvcoting Successtal (VesNu):
Mumber of Decoding Succesiey:
Mumber of Decoding Atempls:
[Cleancr

Decoding Successiul (Y asTa):
Niumber of Decoding Successes:

[[evusding Sucesssful { YoeNo)
[Number of Decoding Successes:
Mumber of Decoding Aftampts:
Cleancr




Table A1A.1:

Table A1A.2:

Table A1A.3:

Table A1A.4:

Table A1A.5:

Table A1A.6:

Table A1A.7:

List of Tables: Coupon A1A

Summary Data: Mark Decoding Data for Cumulative and Individual Coupons - All Processes Included

Summary Data: Mark Decoding Data for Cumulative and Individual Coupons - Painting/Protective Plating Processes Excluded
Summary Data: Visual Damage - MXi Handheld Decoding Data - DMx Auto ID+ Fixed Station Reader

Mark Damage Data - Visual Damage

Mark Decoding Data - MXi Handheld Reader

Mark Decoding Data - DMx Auto ID+ Fixed Station Reader

Mark Decoding Data - Dot Peen and Micro-Mill - DMx Auto ID+ Fixed Station Reader



Table A1A.1: Summary Data: Mark Decoding Data for Cumulative and Individual Coupons - All Processes Included

Coupon A1A - All Processes Included Coupon A1A - All Processes Included

Cumulative Individual

ding Results
Mark 1

[

DPM Process
1 - Dot Peen
2 - LaserShot™ Peen
3 - Micro-Mill
4 - Laser Bond
5 - Laser Etch

DPM Process
1 - Dot Peen
2 - LaserShot™ Peen
3 - Micro-Mill
4 - Laser Bond
5 - Laser Etch

: 10 - Impression Stam

[ Decoding Legend ] | Decoding Legend |

MXi Handheld| DMx Fixed

Decoding Legend ]
Visual Estimatel MXi Handheld

* Marks masked for abrasive blasting with 24 grit aluminum oxide and shot peening with 5230 shot.



Table A1A.2: Summary Data: Mark Decoding Data for Cumulative and Individual Coupons - Painting/Protective Plating Processes Excluded

Coupon A1A - Painting/Protective Plating Processes Excluded

Cumulative

| Percent Successful Decode |

DPM Process
1 - Dot Peen
2 - LaserShot™ Peen
3 - Micro-Mill
4 - Laser Bond
5 - Laser Etch
6 - GALE
7 - Laser Engrave
8 - LISI
9 - Vibropeen
10 - Impression Stam,

I Decoding Legend |

|Vis ual Esh'mati MXi Handheld |

* Marks masked for abrasive blasting with 24 grit aluminum oxide and shot peening with $230 shot.

Coupon AlA - Painting/Protective Plating Processes Excluded

Individual

| Percent S ful Decode

DPM Process Mark 1 Mark 1
1 - Dot Peen :

2 - LaserShot™ Peen

3 - Micro-Mill

4 - Laser Bond

5 - Laser Etch
6 - GALE

7 - Laser Engrave

8 - LISI
9 - Vibropeen

10 - Imy ion Stamp

| Decoding Legend |

|Visuu1 Estimate] MXi Handheld |




Table A1A.3: Summary Data: Visual Damage - MXi Handheld Decoding Data - DMx Auto ID+ Fixed Station Reader

COUPON: AlA

I MARK DAMAGE DATA - VISUAL DAMAGE

ALY 2 Y 7 7 977 7 4

Prucess
Froces | reend Decodes (Visual D
Conpun [ Aravs AA-0S ATA-US AA-B5 ATA-US ALA-S ATAUE ALAS AIADE ALABE
[ ecading Dats Aark | Wark 1 Mark | Mark 1 Nark | Niark 1 Murk 1 Mark | Mark 1 Mark 1 Mark | Mark 1 Rark 1
1 - Dot Pesn Mark Damiage N, NiA
1 LaserShai ™ Peen ark Damage NiA
Mask Damsge NiA
Mar age NiA
{ark Damage B Medium - WA lednum
hmagy i w%n NA . Madiun
Mark Damage ] e NiA Aledfiom
M iMMiage ] A - Medum ¥ NIA Aleds
4 . Vibospeen [Mark Dhansage A NIA e [ %y
10 - Impression Stamp | Mark Dansage A 7] NiA vy 15 '
[ Frocess i Fl 1 | 7 I T | [T Frrcent Decodrs (Visusl Damage
[ Coupon_ ATATG ALADG A AlATT |
[ DPM Prucess Decuding Data Mark 1 Murk 1
1 Dol Peen Mark Dange 1%
1. LaserShos ™ Pecn ik Damage. 1%
1 Mhera-Mhll Mark Damags Hif
4« Laser Buisd ark Damage: 6%
1. Lases Erchy Mark Damage 47"
6 GALE ark Damags i)
7+ Laser Engrave ark Daniage 4%
K- LIS lark Uamage: e
5 . Vibrupeen ark Dimage: T
10~ Impression Stamp | Mark Damage [T

COUPON: AlA

I MARK DECODING DATA - MXi Handheld Reader

[ 10 | I 1] ]
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1 7 1 [] 1 [] 1 | 1 [H
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[ DFA Procm,

[]
| aname | anaue | AlAme | ALA-UH AlA ALAH

1 - Dt Pewn

Murk 1
e

2 - LaserShot ™ Peen

3 - Micra-Mdl

4 - Laser Bund

- Laser Etch

- GALE

- Laser Engrave
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COUPON: AlA

LPM Prcess

|- Dol Peen

+ LaserShat ™ Peen

~ Micra-MiL

+ Laser Bond

» Laser Edch

« GALE

(7~ Laser Enprave

Desod

P % il
100% = [
6% ) s
M e t,
T " .
% " I
b6ts = e




Table A1A.

Mark Damage Data - Visual Damage

COUPON: AIA / MARK DAMAGE DATA - VISUAL DAMAGE
Process éfi QQ\ qy
Process [ 1 1
Coupun ALA-US ALAUS AlAUS | ALA05 | AlAUS ALA-US Alaws |
DPM Prucess Decoding Data Mark 1 Mark 1 Mark 1 Mark 1 Mark | Mark 1 Mark 1 k Mark 1
1 - Dot Peen Mark Dwinage BIA A
2 - LaserShed™ Peen Mark Dumage BiA NiA
3 - Micro-Mill Mark Damage. A MIA
4~ Laser Bond [Mark Damage i A
3 - Lager Erch Miark Damage. Medium 1A Medium A . Meadium Medium Medium A - Medium
6-G Mark Damage: Medium A Medivm 1A _ Medum Medhum Medium WA Medium
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Table A1A.5: Mark Decoding Data - MXi Handheld Reader

COUPON: AlA | MARK DECODING DATA - MXi Handheld Reader

DPAL Frocen
1+ Dt Pexn

Decwding Successful (YesNo):

Mumber of Decoding Succeene:

Number of Decoding Attempts:
0

2 = LasurShot™ Peen

TDecuding Successtial (YeaNa):
Number of Decading Suceesses.
[Mumber of Decading Antempts:
|[Cheaner:

3 - Macru- AR

Devcuding Succasslial (Vs M)
Number of Decoding Successes:
Number of Decading Aftemgts:
| Cheaner

4+ Laver Busd

Devoding Suceessfal { Ves Mol
[ Nunbser of Deceding Sucuesses
Number of Decading Astemgts
| Cluaner.

Diecoding Successhal {YeaNol:
Mumber of Decoiing Susvesses:
Number of Decading Atiempir:
[ Clwaner

6 - GALE

Decoding Successhul {Ves/Nol.

Mumber uf Decading Sucueeies:
[ Number of Decoding Aflemgts:
[ Cleansr

7+ Laser Engrave

Decading el
Number of Devoiling Sucvesses:
[Nunsbser of Decoding Atienaps:
[Cleancr

¥ - LISI

Decoding Succeselial (Y es/ Mo
[ Number of Decoding Swecesses:
| Number of Decoling Afempts:

[Cleanar

[ - Vihrapeen

Mok IJnmaiE:

I Mark 1l Mark?
Ve Yer
1
3

None

10 - [mpressson Stamg

Muik Damage:

[ Process

| Cuompun

DPA Process
1= Dot Peen

Decoding Dutu
Devoding Successtl (VeNo):
[Number of Decading Succeries:
[ Mumber of Decoing Aftampts:
[Cleaner

= LaserShot™ PFeen

Dhesuding Succarsial (Y eeMa):
[ Number of Decoding Successes:
[ Number of Decading Aftempts:
[Cleanar:

= Micre-Mill

[Decoding Successiil (YeaNa]:
Mumber of Decoding Succesten:
[Number of Decoding Attampts:
Cleansi

4 - Laser Band

[Dhecoding Successful (YenNo):
[Number of Decodi

Succestes:

[ Namber of Decading Atiempts:

| Cleaner

« Laser Eich.

[Decoding Succeasful (Ve Na:

(MNuamber of Decuding Sucvesses:

[Nusmber of Decoding Aempts:
Cleaner

Decadng Successful (Y ax/Na).

(Nismbver of Decoding Successes:

Mumber of Decoding AMempts:
Cleancs

7+ Laser Engrave

Decading Successful (Var/No).
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COUPON: A1A  /

Table A1A.6: Mark Decoding Data - DMx Auto ID+ Fixed Station Reader

MARK DECODING DATA - DMx Auto ID+ Fixed Station Reader

Prucess

Process

Coupan

DPM Process

Decoding Data

1 - Dot Peen Decoding Successful (Yes/No):

Mumber of Decoding Successes.
Number of Decoding Attempts:
Mark Grade:

Decoding Time

1 = LagerShot™ Peen

3 - Micro-Mill

4 = Laser Bond

|Mumber of Decoding Successes:

Decoding Successful {Yes/No)
(Number of Decoding Successes
HNumber of Decoding Attempts.

[Number of Decoding Attempts:

Decoding Successful (YesNoy:
(Number of Decoding Successes:
[Mumber of Decoding Attempts:
(Mork Grade:

Decoding Successiul (YesMNo):
Mumber of Decoding Successes:
Mumber of Decoding Attempts:

Decoding Successful (YesNo):
Number of Decoding Successes
Number of Decoding Attempts:

Decoding Successful (YesMNo)
HNumber of Decoding Successes
Number of Decoding Attempts:
Mark Grade:

|Decoding Successtul (YesMNo)

Humber of Decoding Attempts:
Mark Grade:

Decoding Time:

Number of Decoding Successes:




Table A1A.7: Mark Decoding Data - Dot Peen and Micro-Mill - DMx Auto ID+ Fixed Station Reader i

COUPON: A1A /| MARK DECODING DATA - DMx Auto ID+ Fixed Station Reader

DM Process

Decoding Successful (YesNo) Yes

Mumber of Decoding Successes: o

(Number of Decoding Altempls 1]

Polarity: Dark on Light

(Number of Rows n Il
(Mumber of Columns 12 !
ECC Level 200 |
Image Stvle: Mormal |
Reject Level a .’
(Mominal Cell Size: 6% | 7 |
(Center Offset: 0.2 i X |
Size Offser: Il ? 'l
(Correlation Score (*Cell Modulati T4 5

Percent Border Match: 100 100 '
Percent Contrast: 27 \ 29

| Axial Uniformity. 1] ]

x=0.12 y=0.15
0

Print Growth:
D

Mumber of Decoding Successes:
Mumber of Decoding Altempts.
Polarity:
MNumber of Rows:
Number of Columns:
ECC Level:
Image Style:
Rejeet Level
(Mominal Cell Stz
Center Offset:
Size Offset.
Correlation Seore (*Cell Modulat
Percent Border Malch:
Percent Contrast:
Axial Uniformity:
|Print Growth:
Error Comection
Il Grade:

Decoding Time:

o
8
o
o
076
100

oz
i

3 »c




APPENDIX G
COUPON MARK DECODING IMAGES



