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Smart Headlamp Optics Design with Multi-array LEDs
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We investigated the optical design of a smart headlamp capable of producing various beam patterns through only on/off
modulation of light sources. This was implemented by forming a continuous matrix of beams from discontinuous beam patterns
by means of a multi-array LED optical system. As one such optical system, the multi-array LED system is a convenient and
economical device for implementing beam patterns with the simple on/off modulation of the light sources. A single optical
assembly module can be made by combining a multiple-LED array, optical system module, and electronic control with no need
for any additional mechanical components. The present optical system was designed to include a secondary lens and a projection
lens mounted at the front of each LED in the array to realize accurate lighting patterns as well as the required luminosity at
a distance of 25 m in the forward direction. Finally, we identified and analyzed the patterns implemented by the designed optical
system that produced satisfactory performance of high beams and adaptive driving beams (ADB).
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(a) Glare Free High Beam (b) ADB(Adaptive Driving Beam)

FIG. 1. New technology of smart headlamp high beam.

(b) ACOL(Adaptive Cut—Off Line)

(a) AFLS(Adaptive Front Light System)

FIG. 2. New technology of smart headlamp low beam.

(a) Multi—array LED Smart Headlamp (b) Matrix Beam Pattern

FIG. 3. Configuration and beam pattern of multi-array LED headlamp.
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FIG. 4. Spatial distribution map of multi-array LED beam pattern.

TABLE 1. Optical design requirement of multi-array LED smart
headlamp

Optical Design Requirement

Pattern Composition 14 Chip
Total Pattern Size (Lens axis: 3) 16.25°x5°
Pattern Size Of Individual Chip (1 Chip) 2.5°x2.5°
Lens Material PC, PMMA
High Beam Max cd > 45000 cd
Dark zone Lux <04 Ix @25 m
LED Lumen (1 Chip) 200 Im
LED On/ Off Individual
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FIG. 5. Schematic of optical design.
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FIG. 7. Secondary optics design and wall design of illumination
optical system.
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TABLE 2. Measurement Result

Optical Design Requirement Test Result

Total Pattern Size

. 16.25°x5°
(Lens axis: 3)

16.25°x5°

Pattern Size Of

I Chip) 2.5°x2.5°
Individual Chip | ( ChiP) 237

(1 Chip) 2.5°%2.5°

High Beam Max cd | > 45000 cd @ 25 m | 50000 cd @ 25 m
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Dark zone Lux @25 m
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