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Abstract

This study investigates the design of LED edge-lit
light bar using V-cut as light coupling structures to divert
the light out of light guide. We control the lead angles of
v-cut and the distribution of the size of v-cuts to improve
the efficiency and uniformity of illuminance. This
research applies the optical simulation software,
TracePro to analyze the optical characteristics of a
typical light bar with light sources at one and both ends
to identify the corresponding optimum lead angles of the
V-cut for peak axial luminous intensity. Circular and
rectangular cross sections of light bar are investigated.
For a planar curved light bar, the light is likely bound to
the outer portion of the curve. The variation of the
bilateral thickness of light bar is proposed to reduce the
illuminance difference between the inner and the outer
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portions of the curved section. The v-cuts are evenly
distributed on the light bar. The local illuminance is
controlled by the size of v-cut will determine the
illuminance uniformity. The size distribution of v-cut is
modeled as a line graph with pivot points selected at the
peaks and valleys of the illuminance distribution. The
local illuminance at the pivot point is compared with the
average illuminance to adjust the pivot value. By
manipulating the pivot points, we can control the
illuminance distribution. Next, a fuzzy optimization
scheme is applied to iterate the pivot values of the line
graph for optimum illuminance uniformity.

Keywords: LED edge-lit, Curved light guide, TracePro,
Optimization, [lluminance uniformity, Fuzzy
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