SCIENCE AND TECHNOLOGY ORGANIZATION W

AVT-371 Research Workshop on

“Materials and technologies for electro-optical camouflage"

Adaptive camouflage using innovative
display technology and algorithms

Franz Madritsch, IECM, Germany
Alexander Dietel, WIWeB, Bundeswehr, Germany

d| b

1 v
BUNDESWEHR

23 May 2023

AVT-RWS-354 NATO UNCLASSIFIED + STO EOP



organization :

* SCIENCE AND TECHNOLOGY ORGANIZATION

Adaptive camouflage

e Principle

AVT-RWS-354 NATO UNCLASSIFIED + STO EOP



” 2 —_—

N T1C

~ SCIENCE AND TECHNOLOGY ORGANIZATION

organization

Adaptive camouflage

e Key problems

AVT-RWS-354 NATO UNCLASSIFIED + STO EOP



LAN’ 4 )R (.

SCIENCE AND TEC

e

GANIZ. ON
"HNOLOGY ORGANIZATION

organization

Adaptive camouflage

e Technologies
e Algorithms
e Demonstration

AVT-RWS-354 NATO UNCLASSIFIED + STO EOP



organization :

" SCIENCE AND TECHNOLOGY ORGANIZATION

Passive display technologies

AVT-RWS-354 NATO UNCLASSIFIED + STO EOP



‘ TREA'

ENCE AND TECHNOLOGY ORGANIZATION o

PLASTIC LOGIC

10.7"” DISPLAY

Passive flexible display from company Plastic Logic on plastic base
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Passive display technologies

T

71\ Wehrwissenschaftliches Institut fiir
=/ Werk- und Betriebsstoffe (WiweB)

Projekt Cam

Passive flexible display from company Plastic Logic on plastic base
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Passive display technologies

Passive flexible display from company Plastic Logic on plastic base
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Passive display technologies

Passive flexible display from company Plastic Logic on plastic base
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Passive display technologies

Passive display: E-Reader in direct sunlight
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Active display technologies
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Active display technologies

OLED on glas carrier within signal jacket Flexible OLED-strip woven into
[Janietz 2016] Elitex yarn [Janietz 2016]

First OLED application on glas fibre substrate,
lumilescent area approx. 5 mm? [Janietz 2016]

OLED technology developed by Fraunhofer IAP
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Active display technologies

LED-Study with diffusor fabric, TITV Greiz
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Active display technologies

LEDs on polyamide-carrier (Nylon)
Spacing of LEDs 1 mm, © Holst Center [Happich 2015]
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Active display technologies

OLCD company FlexEnable Cambridge 4,7“ /12,1
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Active display technologies

OLED display, company LG 55“ / 65“
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Active display technologies

OLED display, company LG 55“ / 65“
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Active display technologies
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Algorithms
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Algorithms: Colour / Brightness
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Algorithms: Colour / Brightness

Vis aus Punktmessung: R:202 G:104 B:115

Colorimetry with digital camera
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Algorithms: Colour / Brightness

Ml CamoCam ]

Punktmessung: R:202 G:184 B:188

Colorimetry with digital camera, granite with vegetation
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Algorithms: Colour / Brightness

Colorimetry with digital camera, rgb colour space, colour reference chart
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Algorithms: Colour / Brightness
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Feldfarben gespeichert
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Colour matching by colour reference chart
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Algorithms: Colour / Brightness

Colour reference chart in Oth, 1st and 2nd
order after colour matching
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Colour matching without colour reference chart
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Algorithms: Adaptive camouflage patterns
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Algorithms: Adaptive camouflage patterns
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SLIC Algorithm
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Algorithms: Adaptive camouflage patterns
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Scenario Storkow 01
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Algorithms: Adaptlve camouflage patterns

Scenario Storkow 04
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Adaptive camouflage patterns
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Scenario Pangsy 12
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Investigation under daylight conditions
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Investigation under daylight conditions

OLED Display, Company LG 55
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Investigation Under daylight conditions

OLED Display LG 65“ Configuration for colour matching
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Demonstrator with flexible OLED displays
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Demonstrator with flexible OLED displays

Conceptual design of the demonstrator for active optical camouflage
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Background Display-unit

Parameters
Colour matching

Dataflow for active optical camouflage

AVT-RWS-354 NATO UNCLASSIFIED + STO EOP Slide 41



NATO ”
t

®iV3 NORTH ATLANTIC TREATY ORGANIZATION
SCIENCE AND TECHNOLOGY ORGANIZATION organization

I
s |
)

Demonstrator with flexible OLED display
| o=

Test: 4-display-configuration with natural background
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Demonstrator wih erxibI OLED displays
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Prototype OLED-Shirt with 6 displays
AVT-RWS-354 NATO UNCLASSIFIED + STO EOP




SCIENCE AND TECHNOLOGY ORGANIZATION organization

Demonstrator: Operation

Capture of background
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Demonstrator: Operation

Processing / Pattern generation
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Demonstrator: Operation

Transmission to display-array
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Demonstrator: Operation
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Vegetation / woodland background

AVT-RWS-354 NATO UNCLASSIFIED + STO EOP Slide 47



_4g_ — I . 5

SCIENCE AND organization

Urban background
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Elimination of movement
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Test setup
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Elimination of movement
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Elimination of movement: Principle
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Elimination of movement: Principle
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Elimination of movement: Principle
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Elimination of movement: Principle
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Elimination of movement: Principle
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Elimination of movement: Video
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Dipl-.Ing.(FH) Alexander Dietel
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Tel.: +49 8122 9590 3632
AlexanderDietel@bundeswehr.org

Interdiciplinary Engineering Consultants Madritsch
(IECM)

Dipl.-Ing. Dr. techn. Franz Madritsch
Stolzing 4

94529 Aicha vorm Wald

Tel.: +49 8544 972 232

FAX: +49 8544 972 232
FranzMadritsch.ext@bundeswehr.org
madritsch@madritsch.de
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