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Abstract

This thesis addresses the optical design of curved
LED edge-lit guide plate for desk lamp applications. V
cuts are used as the optical coupling features for light
guides. The angles, the distribution of V cuts, and the
curvature of the light guide are varied to satisfy the
lighting requirements of desk lamps. The light guides
apply dual edge lit LEDs. To improve illumination
uniformity, a bat-wing pattern of luminous intensity

distribution is preferred. This study applies TracePro
simulation to identify the optimum coupling feature as
the concave isosceles v cuts with vertex angle of 120°.
To simplify the optimization design, the size distribution
of v cuts on the light guide plate is first parameterized as
a line graph with anchor points selected at the peaks and
valleys of the illuminance distribution. The v-cut sizes at
the anchors with illuminance peaks are reduced, and
those with illumination valleys are increased A linear
distribution of the V-cut size between anchor points is
introduced to achieve uniform illumination. This study
also introduces orthogonal v cuts on the light exiting
surface of the light guide, and varies the lead angles to
divert the emitting light toward user side to improve
lighting efficiency. The simulation results show that the
proposed concave curved light guide plate design with a
diffusive sheet not only meets the AA requirement of JIS
C 8112 but also the illumination uniformity of 70%. To
avoid the light decay due to aging of diffusive sheets, we
also propose a wavy design of light guide. The initial
investigation shows that the wavy design improves
illumination uniformity and a great potential to achieve
the lighting requirement using an integrated light guide
without the use of diffuser.

Keywords : Edge-lit light guide ~ Curved light
guide ~ Wavy light guide ~ TracePro, LED lighting
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