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TrueTest™ Software for OEMs & Suppliers RAS{?\NT
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RRE Mura Testing

Color Edge Mura

Gradient

= Line Defects = Color Mura

Particle Defects Diagonal Pattern Mura

= Pixel Defects = Polarizer Deformation

Spot Pattern Mura

= Automotive Black Mura

ﬁﬁf;-@gﬁﬁ = BIackMura.
= Blob Analysis
= ANSI Brightness = Butterfly Mura j
= ANSI Color Uniformity = Corner Light %
= Checkerboard Contrast = Diagonal Line Mura §
= Chromaticity = Edge Mura o
= Compare Points Of Interest = LED Mura o
= Distortion = Line Mura é
= Focus Uniformity = Random Mura :Is'_'
= Points Of Interest = Spot Mura
= Uniformity = TrueMURATest
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Compose a Test Sequence

. Start Test for Serial#
EERE Pass / Fail
I

EEN—MHRE Pass / Fail
—
Black Murat& & Pass / Fail
—
4 BN ERRE Pass / Fail
—
BEORE SRS Pass / Fail
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Lﬁﬁﬁ*ﬁCiM%? - Four Ingredients of Mura Analysis -
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Noticeability Q

3. Standard Spatial Observer

4. Weighting Mura Defects

NASANERFELIZPIVTUX Lso EHFF IRV TRECLN LI T
ADERERBICHT IRBBAN_ZLEE R

SEE THE DIFFERENCE

Quality-Driven: Automotive Display Testing © 2015 Radiant Vision Systen

oy
RADIANT

YISION BYSTEMSE

ms, LLC. All Rights Reserved

Filtering & Weighting Mura Defects

B

et e

%
RADIANT

VIBIOM BYBTEME

LDORARBICTVRVIT (A, 51 0%)

L0EBEEICTIAIVY BHOLIE1OORMaE LSDBRTI4L5)07 L30&TI4IYIY

LTIRH

SEE THE DIFFERENCE

Quality-Driven: Automotive Display Testing © 2015 Radiant Vision Systen

ms, LLC. All Rights Reserved

11



verl.0

—

LI%&EIO— in TrueTest™ RADIANT

YISION BYSTEMSE

FA70-
° b?@@i‘ﬁﬁ(:ﬁ%i@ﬁﬂb]'JZ/A_Cﬁﬂ‘Fr 1 Black Mura
- RTOLIEIVODLSIREATHE 2 ALl FAL
3 Spot Mura FAIL

o LOOBEBCREZTVITIALTEFTLESHIE

4 Line Mura

o REBRITAICRET -REIVAR-F 5

Corner Mura

Quality-Driven: Automotive Display Testing © 2015 Radiant Vision Systems, LLC. All Rights Reserved

~—

TrueTest™ L7 H 5 RADIANT

VIBIOM BYBTEME

Black Mura Butterfly Mura

REBLIETIN—TFELTND, JI—F—(CHBIEEERE) 3t . ASEBAAV MAMA—
TrueTest™ [FL7ZEH . EEILLRTREITI, JELTH hEN3,

EEEDIFZELTIA-AILAV FSA L, INDEISEER I

BOAETEHHEE

Quality-Driven: Automotive Display Testing © 2015 Radiant Vision Systems, LLC. All Rights Reserved

12



verl.0

~

TrueTest ™ L5 H 51 RADIANT

YISION BYSTEMS

LED Mura Edge Mura

LEDIY IS b4 b ARICHITET1AT LA DIBE L TAATVADIYIICHE VLS, LEBHIEBETRALSE
o SAICHPTL

SEE THE DIFFERENCE

Quality-Driven: Automotive Display Testing © 2015 Radiant Vision Systems, LLC. All Rights Reserved

~—

TrueTest ™ L5 H 51 RADIANT

VIBIOM BYBTEME

'l L1 uu_-’-‘n
'J'HM 1508 | -EE
.An‘) :::
>~ .. oie (58
l a-es‘ -EE
AL W o i, | s e ———— Eéig
Spot Mura Light Leakage
AL LBHERRO LS EH IyICAHEDLEBRBEOR VIV EH . LERCIEE
REEEEAR OLSIEER. RETIETHHMIHR ETTAAT VA EHEASELHER(CHELPT V. REOFRR
H ELTEZVDE, TARATLIOEY MEETRECH T ANTAIL
EAICLD
Quality-Driven: Automotive Display Testing © 2015 Radiant Vision Systems, LLC. All Rights Reserved

13



verl.0

TrueTest™ Lo3 H 451

T

oy
RADIANT

YISION BYSTEMS

Corner Mura Diagonal Line Mura (or diagonal band mura)

FAATLADI—F—ICHBITBLSDMLE F1UBIRD LS DI

HETA ATV DERCRE AL LTOBEECRBINDT L,

Quality-Driven: Automotive Display Testing

27

© 2015 Radiant Vision Systems, LLC. All Rights Reserved

LoOBEHRRE

%
RADIANT

VIBIOM BYBTEME

Quality-Driven: Automotive Display Testing

© 2015 Radiant Vision Systems, LLC. All Rights Reserved

14



verl.0

~

Aao)*ﬁ H:II E - Mura Noticeability Factors - RAD[JANT

YISION BYSTEMSE

/ Mura Context \ f Inspector Context\

* A=ALIAVEIAL o {RER{E (perceptual learning)
e KES W, AM o BYE (0. MR AFE)

« DEOIKT (RFIREE)
- RERE (AR
F « TRAEEPEGVD(DHER)

- /

- LN FET BB -
- BT BEBOLS
» FARTLADFAZ

SEE THE DIFFERENCE

Quality-Driven: Automotive Display Testing © 2015 Radiant Vision Systems, LLC. All Rights Reserved

—

12 TCHEMRIERAE 1-Person Quality Judgment RADIANT

VIBIOM BYBTEME

« $IETIZADETRETEN S L

SEE THE DIFFERENCE

Quality-Driven: Automotive Display Testing © 2015 Radiant Vision Systems, LLC. All Rights Reserved

15



verl.0

,7) l/_j_ca) E *E@E -Group-Average Quality Judgment-

o 1| BT I AL Bl
 REEREM

| 1__::ﬁﬁﬁjiiiiiii:::::::::::==

SEE THE DIFFERENCE

Quality-Driven: Automotive Display Testing

© 2015 Radiant Vision Systems,

oy
RADIANT

YISION BYSTEMS

LLC. All Rights Reserved

= *E*E BEEHE TrueTest™ -Matching Human Judgment-

e Group-Average Quality Judgment
= Matched TrueTest™ Judgment .
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Benefit of TrueTest™ Mura Inspection RAS{?\NT

« B EH (Quality judgment equivalent to a group of human inspectors)
o JAAMRRT4Yk

« BREEFEEGEVERMY)

- REN—EM (High-consistency between test setups)

o HBORE (Common quality judgment between OEM & Supplier)

o BRULANICHUTHREELEZMIAZE (Fine-tuning of Pass/Fail criteria)

« EUVLESEME (Easily scalable to high-volume testing)

« #iETHEEE  (Statistical analysis on different display defects)

- FAZEHEE  (Easily adaptable to a change in Quality Requirements)
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Testing to the Black Mura Standard
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Content: BEMBTIATVIE—RBIEAE 3
FAAT LA D —14 A
Standard Body: B4 BENIEZEF"Automotive working group m @

displays” -BMW, Volkswagen, Audi, Daimler Porsche

Distribution: #R#%(3German Flat Panel Display C A F Al &
(DFF / www.displayforum.de)

TrueTest™: TrueTest C. Black Mura Standard%&{&i FH e[ &
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e Open Standard
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* No Preferred Equipment Supplier
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e Simple Interpretation
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Black Mura Standard BZEAHEZDHE RADIANT
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Black Mura in TrueTest™
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Gradient in y-direction

Black Mura Image

Gradient in x-direction
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1 Dead Pixels
2 Uniformity
3 Black Mura Gradient

4 Checkerboard Contrast

5 Corner Mura
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Black Mura

o NEIFERTHS

o EFRELULTEHINTS

o ENLOFRATHETHD

e TrueTest™ software CF FA AT &E

Mura Test Methods
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Radiant Developed Mura Testing
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Radiant Developed Mura Testing
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Contrast

o LITTe4h it UCET
« IBEQEOZEEREL T
« BTV RS A b0l AT AR

Quality-Driven: Automotive Display Testing

© 2015 Radiant Vision Systems, LLC. All Rights Reserved

22



verl.0

tb#E:  Mura Test Methods

Black Mura

Same Gradient / Same Quality
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o ADEHTIERBRKEERLEL,
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Radiant Developed Mura Testing

Same Gradient / Different Quality
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Radiant Developed Mura Testing
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tb#E:  Mura Test Methods

Black Mura Radiant Developed Mura Testing

o TIA—NAILLBETLRRE o J1VAEBICLBETLUERZE Dynamic Filtering

« BB ER TORBRITHITIAE
« BREBOT-HIBFTICED
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Summary

Radiantl3tk 2 B BB EAREY1—Yav eiRit
TrueTest™ FTAATLAEED b—HLYY1—Yay (BIEA-H— & T35/ -)

LoSDFELEIZZ R Many flavors of Mura
FNFNICHEE D LSBT H#EE%{#E F, Specialized Mura analysis functions
LIfEMTDAESR 4 ingredients of Mura testing

TrueTestfaRE. BHAICLS B RIRELEDAE

TAAT 1 R EDFEZ 3 GradingE, FLY FFIVD

TrueTest ™[CLBBlack Mura standardt& &
Black Mura &Radiant® L 70 EL#R
Black Mura 71 A7 L1 &RED—ERELTHI A
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