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Korle Koilo
Optimized reflector

Summary

[s] : d aigoritms applied 1o headlamp

aplirmizalion using fosform deformation (FFD) and ray lracing
I Efficiency: Reducod reliance on optical dosignora

Speed: Optimizaton fme within few hours

Reflector 75R point
Initial 42,000 cd

BoRRERE H
[ Optimized 50,000 cd
e 0001 mm 1

15% Impovement

and C

 Beltar read Mumination by incieasing Lo-Beam infensily by 15%

< Inpstced toad safely, complinnee with LNUmgulations

* Smocth, conlinucys oplical SUrface for Mass-production,

Deviation of reflector surface from its initial shape after FFD.
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Wicop Red - Module

256
32x32 (1024)
6x32x 32 (12288)
1 ea/LOM (32 Scan)

WICOP Red Cabinet (P0.8, 6 x 2 LDMs)
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SMES15E, BARAMN: DLP 8 MEMS R, LED Sii#y¢, 7EitE 49 3000 #hselr (&
HHl) , BX 70% WBTEIFI L (C. Bremer, TECHNOLOGISCHE UND
PHYSIOLOGISCHE BEWERTUNG DYNAMISCHER PROJEKTIONS-SYSTEME IM
AUTOMOBIL, 2021 FE%(1i8X)

Take-aways:
1. Guidelines for projector illuminance level design
N T I | | g 2. Animation can reduce the required projectors illuminance by a factor of 2
. 3. Daytime visibility of projection is hard, but

projectors with a road illuminance of 3000 Ix are a reasonable step which covers

= 60% of daytime with a warning effect

= 70% of the day as an information display
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@ Laser Safety Considerations

> Laser Class 1 is preferred for the automotive applications

> In case of a DMD system, laser sources provide more brightness vs. LED

> DMD-Based Systems > MEMS-Based Systems
> Lasers used for the DMD Illumination > Lasers used for area scan via MEMS
> Multi-mode lasers preferred > Single-mode lasers preferred
> Spatial coherence not important > Spatial coherence important
> The system can be made safe by > The system can be made safe by either
reducing the spatial coherence limiting the output power or actively

detecting foreign objects*

* Although the latter is technically feasible, it is not currently covered by the laser norm and hence cannot be qualified.
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Digital Appearance Dy
How is visibility influenced by pixel count?

LEDs
i fiew ..
- LED Pitch (Pixel) LED quantity Viewable

100x112=

1.25 120x135= )

257 em? b 16.200 Factor 0.6 15-40m Suitable

(150mm x

168 mm)
093 160 x 180 = =
ray 28.800 Factor 1.0 09-3.0m Good
e 20X pacior19 | 05-20m || Excellent
mm 54.340

miniLED-Panel with 0.93 mm pitch

AXFERT, TRaAEEEUAMEERFIENEE (25.000 5F 120.000 &%)

Technology Specification Typical Application Today Typical Application Tomorrow
Application 8 panels each 128 pix 8 panels each 1024 pix

Individual Pixel 1024 pix 8192 pix
Requested data

Bandwidth* 409.6 kbit/s 3.3 Mbit/s
B:if;;:;i";ff’ CAN 2.0 > CAN 2.0 or CAN FD
' | 16 modules - 48 x 32 LED array 16 modules - 105 x 72 LED array
1.5 mm pitch 0.68 mm pitch
24.576 pix 120.940 pix

9.8 Mbit/s 48.4 Mbit/s

miniLED ‘ ; Ethernet 10Base-T1S > Ethernet 100Base-T1 ‘

* Based on 8 bit application x frame rate of 50 Hz **min Requirements
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Coefficient Number of
of detected | delineator | Average
delingators detections | Confidence
_present |
Detected vs,
real delineators
Low Beam: B6% .50 6%
Low Beam: 90% 2,50 73%
Low [ 250
darker trapezoidal shapes in forfield 78% 2,33 Ti% |
hemogen forfield, good side spread B0% 2,20 7%
Bright Spot 83% 313 %
83% 3,00 61%
1% 250 61%
1% 200 5%
ly grey board: 0,83 85%
Lines 2 to 20 in rising quantity 2 Peaks and plateau shaped illumination in the middle 342 ™|
LB, lifted s\,mno\e bright farfield BE% 330 %
= = = 530 IAPFIN chische universitat FORVIA
80 | AHEAD - SIA Vision 2024 | Rainer Kauschks, TUD. J0MS | Parss 17. Oct 2024 L 5L \_J =
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Fig. 9: Differant light distributions varying the gradient in the
frapezoidal masked area.
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Human factors literature review: High level perspective

Machine vision literature review: High level perspective

Lighting Intended Impacts
Characteristics

Presence/detection  Distance/location Convey Size Convey Intent
Intensity eccccseee . PYYS
Color oo
Size .o .
Shape/profile eooe oo .o
Temporal (flash rate) LYY
Spatio-temporal e 5 .

(animation)
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Characteristics

Presence/detection  Distance/location Convey Size Convey Intent
Intensity .
Color .
Size
Shape/profile oo .
Temporal (flash rate) eoe

Spatio-temporal
(animation)
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ADBIfIIR D FECABIRE (AE, RESHARMEBIESMAFA) © BECFADBRIELD

20%

S ; 40 to 60km/h
| — —— accounts for 73%

at night

= pnight

fatality rate increase

S

number of fatalities

ratio when without equipped is 100%

40%less
S51%less

o

|
|
| 3

Fig.17 Ratio of influence for fatalities with AHB or ADB to without equipment (2020-2023)

> Compared to without equipped, standard equipped in nighttime have
51% fewer accidents (per registered vehicle). And in daytime, it's 40%.

> Difference of these will be the effect of AHB or ADB.
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The proposal for the End-of-Life Vehicle Directive
includes the following requirements, among others:

conTExT or TuE PorosA " Use of 25% recycled plastic, including 25%
o closed loop material

®  Removal of Headlamps from end-of-life vehicles
for reuse, repair, recycling

= Removal of PCB's >10cm? for reuse, repair,
recycling

BEXF, BNEATEREWFIE, 2018 &, BHEFFIAEI9%, F 2024 F{XAH 7.2%

s, BRIZEMEITNAEREIEREMR. FHOEURRIETERARE 50%, FalZH TS
Z, BRMMR, ATEREEMSFZERNIFN TR (SUEERER)

as |

Recovered PC: 39%
Recovered PMMA: 53 %
Recovered PP; 43 %
Recovered Styrol: 3%
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https://www.drivingvisionnews.com/wp-content/uploads/2024/10/Media1.mp4
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CSP LED for Headlamp Slim Lens design Luminance image OSLON Compact RL

SUM LENS HEIGHT= | Smes
g

e —
+ Combination of 3 ypes of LES rom (5P Series
. + 3 bess opical yvem
15mm + Desgoed according to KI4Y
+ High beam: Cus B and ADE
——

—_— * low beams: Cans UEN

High beam/ADR (1 8sLiDx}
Lumissat Fhax: 1,887
mar: 19000118k
Opsical Effcency: 3196

Low beam (alEDs)

Luriness Fix $TTm
ma: 34900cd{$9) s E
Optical Effcincy: 1496

HNICHIA

» Prototype LED
+ Luminance without gap in center
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FISCAL YEAR 2024
Sales figures for the first

nine months 2024 pubhshed ;
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https://www.drivingvisionnews.com/wp-content/uploads/2024/10/Renault5.mp4
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Image source: © Volkswagen AG

AERREHRMINEE G, AREMNEBEERITERA T SRMEHMNS D HRT KRR
h-Digi® microLED, AMRIEMHISRALT, LS FRIRITEARE N EF WL,

h-Digi® microLED &1k KBRS BRRY EVIYOS® HD 25 YR, BEEHMEZEMNIRITH
SHERHNTR. EAF 19,200 MAI£IM IR LED, BREREIEER 40 pm, ESHHNNZE
KRFNFHNBFIZFIEES, HHDRFAZLIRIT. h-Digi® microLED #5HEGHICH, H
EER EERFHERANMETR, ETEREFE LS,

BIRTHRA T REZ AR E R AN EFEMA RN S TR IRE R &, AEFHAL
REIT &, aREMegR (K=) FRNETE LED BITMRMEE T5E/NES - B8
WML LR, 2RENRERY THENGEHINS, FRIHEERS
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&, Euro NCAPHEEZE SRS T FEERCéline Vallaude, i@ AELESHERERRIN
&, BRIEEENUTACIEEEZWMEBRERTA, EMEREMRS ML (ICRT) NER
HATENiels Ebbe JacobsenGESFFRERMMAIEEA,

“25 FF3K, Euro NCAP ZEMUMHENMERZERANILEPRIE T XBER, MAZKZER
IEF. BMREJFSCHN AR T EAEHFEERNEESD, BRTWAE TSR TAE]
ReJgESMITE, FFRE Euro NCAP PEEMRIFXMEFIEM LT WINRKFE, MSHFHER.
A BIREEZ IR Euro NCAP AR BB AR R EIRE SR ITR, RIS
SAFrEEE, ERGRSEHERRENIRIE.

— Céline Vallaude, Euro NCAP {&{EEfE

“IRERSEBESHESD Euro NCAP @RI ARHANELENRRKMETIR., REMTALLERUHER
EHBETFAEGHEREEENT . BESNESS—EZ Céline Vallaude ; Euro
NCAP BIF{EEfE, EFRSELAY Laurianne Krid IS EE, BAST B9 Andre Seeck Ak,
EXRPTBEINENESENGEEI N, 7

— Niels Ebbe Jacobsen, ENEE{ERY Euro NCAP £

“FRAEE HA1EWIM Céline Vallaude 3B{F Euro NCAP. Truck Safe #] Green NCAP £f&., =
RNIRERUAYZ NS EEB) Euro NCAP LI AREMNEEREME, HS|MALRNWEELRE., Euro
NCAP B RZESHEFNMS, REZ2—TEIACKNZ, FETERITINET 2026 Fi
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— Michiel van Ratingen 1=, Euro NC f#$F 1<

Céline Vallaude HHI'EIE UTAC £RIRIFRARLTKER] (B1#EEM. Euro NCAP, i) , %
&RI 12 Euro NCAP fUIARI L= 7 —, B Euro NCAP FIIINR—ERREE LSRR,
it F 2001 FEEEWF ENSEM  (Ecole nationale supérieure d'électricité et de mécanique de
Nancy) , RGN IR, TREEBHRAZEMERANNIZE, Céline T 2002 FIIA
UTAC, 1BEHERONR T2,
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WP29) BISINLETIE. 2015 &, Céline #{Edr 9 Dieselgate MoT Ui /ESNRIINE L1, it
F 2017 EF182 5 Euro NCAP, H#J3B{E Green NCAP itXIBIEIER, FHM 2017 &£ 10 B
ERAREZERBHSNESS. XMREHAMIRM T ERIEE, 1Lt T #2 Euro NCAP U
EREBRENRIEE, UREEFRFZITISEHRTHEFEE S EEIGIME. EHha9
BNRNAEER, Céline —BEEFT @I ZHRHEMAMNAISEITE AR IIEEHE T I RILIRE
Llb e IS AR



