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Abstract

Poor designed vehicle headlights may endanger the drivers when they drive at nights. This study
investigates the illuminance and flare of the LED headlights for motorcycles when the vehicles pass through
curves roads. The LED model was built in SolidWorks and was transferred into LightTools to implement
optical simulation analysis. The result of simulation was compared with the experimental data to confirm the
validity of the light-source characteristics in the optical model. A set of three LEDs, each coupled with atotal
internal reflection(TIR) lenses and a focusinglenses,was used to produce a light-pattern conforming the
European Standardfor vehicles, ECE R112. The analysis of variance was then performed to determine the
light-pattern ofheadlight whenthe motorcycle passes through a curved path. The result indicated that, with the
light-patterncompensatingmechanism installed, the average illuminance of the headlight was improved by
16% and 43% , and the flare was improved by 24% and 59%, for tilt angles of 5°and 10° respectively. A
light-pattern compensation mechanism design was proposed to produce the effect demonstrated in this study
so that a safer headlight can be achieved; the experimental verification awaits further research endeavor.
Keywords: LED-array light-ware, Motorcycle headlight, Dipped light pattern, llluminance, Flare.
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