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Abstract In this paper, a diffractive optical element was designed to create lighting patterns that
satisfy the requirements of adaptive headlight systems for normal road mode, highway mode, and
wet road mode, and this was rendered into a GDSII stream format file.To verify the effectiveness
of the light distribution formed by the diffractive optical elements and the realization of white light,
simulations based on Field Tracing and Ray Tracing were conducted, confirming the satisfaction of
position and luminance requirements at the transformation beam measurement points. Based on
this research, it is anticipated that the implementation of adaptive headlights would be possible,
enabling the reproduction of luminance contrast and the creation of a simple-structured adaptive
headlight system.
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Table 1 Passing-beam Photometric Requirements

. Class C Class E ClassW
(Unit : cd) - - -
min max min max min max
B50L 50 350 50 625 50 625
HV 50 625 50 50
BR 50 1,750 50 1,750 50 2,650
seg.BRR 50 3,550 3,550 5,300
seg.BLL 50 625 880 880
50R
75R 10,1700 15,200 20,300
50V 510 10,100 10,100
50L 3,550 | 13,200 | 6,800 6,800 | 26,400
25LL 1,180 1,180 3,400
25RR 1,180 1,180 3,400
Seg 20 17,600
Seg 10 12,300 12,300 7,100
B50L 50 530 790
E_max 16,900 | 44,100 | 16,900 | 79,300 | 29,530 | 70,500
degU v
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Fig. 1 Angular P05|t|ons of Passmg—beam Photometnc
Requirements

= ofF A 8 éT %

Aot 4 gst _/:‘_Z}(lefractwe Opt1cal
Elements; DOE)= Fig. 2 ()} Zo| mlo|3& F&=
U 129 #HS 714 Fot REOR, HHO| YA
St HS Jdsto] A4S F4TTh Id Fe A ®
HollA Uit 2 0] w9 27] 9 BofZ ) Fufst

£ 3ol digt 31d JFs A% 34 e ke
gutd oz Fo|A tho]|QE(Laser Diode)E Fgo
2 ARgslH, Fig 2 (b2 2Zo] g AZ1%E oy 2
gz BaelAY B4 mel oz gAst= o ARgHr)



(a) Surface of Diffractive Optical Elements
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(b) Function of Diffractive Optical Elements
Fig. 2. Diffractive Optical Elements
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Table 2. Mask Parameters of DOEs by Wavelength

Wavelength Mask Width Length Height
[nm] No. [sm] [sm] [nn]
1 477.38
445 2 222.8 222.6 238.69
1 569.20
525 S 262.5 262.5 " sa60 |
638 ! 319 318.9 698.03
2 349.02

Table 3. Pixel Size of DOEs by Wavelength

Wavelength Width Length
Parameter
[nm] [nm] [nm]
445 405 742
525 Pixel 477.27 875
638 580 1,063
(a) at 445m (b) at 525m (c) at 638m

Fig. 4. 4-Level DOE for Class C

(a) at 445m (b) at 525m (c) at 638m
Fig. 5. 4-Level DOE for Class E
(a) at 445m (b) at 525m (c) at 638m

Fig. 6. 4-Level DOE for Class W
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Table 4. Efficiency of 4-Level DOE for Class C

Parameters 445m 525nm 638nm
Window Efficiency 78.236 78.367 77.073
Conversion Efficiency 76.644 76.773 75.505
Signal-to—-Noise Ratio 16.916 16.945 16.913
Max. Relative Intensity of
. 5.6822 5.6142 6.4622
Stray Light

Table 5. Efficiency of 4-Level DOE for Class E

Parameters 445m 525nm 638nm
Window Efficiency 79.519 79.495 79.483
Conversion Efficiency 77.888 77.874 77.882
Signal-to-Noise Ratio 16.881 16.906 16.957
Max. Relative Intensity of
. 5.7237 7.56319 4.3699
Stray Light

Table 6. Efficiency of 4-Level DOE for Class W

Parameters 445nm 525m 638mm
Window Efficiency 71.657 71.651 71.627
Conversion Efficiency 70.210 70.181 70.184
Signal-to—-Noise Ratio 16.950 16.880 16.960
Max. Relative Intensity of Stray

5.6297 4.6896 4.7182

Light
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Table 7. Intensity of Each Class by Position

(Unit : cd) Class C Class W Class E
75R 44100 70500 79300
50V 38434.86 55757.99 67801.03
Segment 20 23716.40 24267.48 38602.48
50L 7490.28 6722.20 10232.43
Segment 10 5483.67 5716.25 712534
25RR, 25LL 1833.79 3755.247 1932.15
B50L 184.10 271.00 525.68

80000
Class C
70000 | Class W|

Class E

60000 [

50000 [

40000

30000 |

Intensity [cd]

20000 [

10000

Position of Elements(Arbitrary Unit)

Fig. 10. Intensity of Each Class by Position of Elements
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