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Abstract Various types of ray-tracing methods are used to predict the quantity measures of
radiation illumination, the uniformity of illumination, radiation performance of LCD BLU(Back-Light
Unit). The uniformity of radiation illumination is one of the most important design factor of BLU and
is usually controlled by the diffusive-ink pattern printed on the bottom of light-guide panel of BLU.
Therefore it is desirable to produce an improved (ideally, the optimal) ink pattern to achieve the best
uniformity of radiation illumination.

In this paper, we applied the Nelder-Mead simplex-search method among various direct search
method to compute the optimal ink pattern. Direct search methods are widely used to optimize the
functions which are often highly nonlinear, unpredictably discontinuous, and nondifferentiable, The
ink-pattern controlling the uniformity of radiation illumination is one type of these functions. In this
paper, we found that simplex search methods are well suited to computing the optimal diffusive-ink
pattern. In extensive numerical testing, we have found the simplex search method to be reasonably
efficient and reliable at computing the optimal diffusive-ink pattern. The result also suggests that
optimization can improve the functionality of simulation tools which are used to design LCD BLU.

Key words @ Back-Light Unit, Diffusive Ink Print Pattern, Monte-Carlo Ray-Tracing Method,

Uniformity of Radiation Illumination, Optimization, Simplex Search Algorithm,
Nelder-Mead Algorithm
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