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LED Lens and Array Design Optimization for Street Lighting

A completed process of constructing street fixture including LED lens and array in the lamp is introduced and
developed. This process is based on public road lighting regulations and specifications to satisfy real road
environmental needs. Further optimization can be utilized for improving several primary lighting performances.
The beginning process contains the use of secondary optical theory for building the surface-contour of a single
LED lens; then the engineering analysis model can be built by computerized graphical software. To mach the
rectangular lighting area on road, a rectangle array of 3.5:1 ratio of a group lens is introduced herein that
synthesize the lighting fixture.

During the analysis of single lens, there exist several implicit and non-continuous mathematical expressions
describing the whole computation process. It is impossible of utilizing these expressions for further applying in
the work of optimization. In this thesis, the formal experimental plan and analysis are adopted to obtain the
explicit expressions between performances of lighting fixture and five factors. According to lighting regulations
of Taiwan, the degree of uniformity of lighting fixture has to be greater than a specific value and as larger as
possible. The illuminance must be equal to a specific value in written regulation. The photometric distribution
must achieve to specific value. The efficiency of lighting fixture required to be as high as possible. The above
three main objectives can be transformed to the minimum number of LED lens and maximum value of
uniformity of lighting fixture. Those two objectives can be constructed as two response functions by DOE
method and software. Then the global criterion strategy is used for solving this two-objectives optimization
problem. From the comparison and discussion shows that the final result is better than the similar fixtures in
published pagers. It also shows that the presented process is suitable for building a road lamp and fixture.
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A completed process of constructing street fixture including LED lens and array in the lamp is introduced and developed.
This process is based on public road lighting regulations and specifications to satisfy real road environmental needs.
Further optimization can be utilized for improving several primary lighting performances. The beginning process contains
the use of secondary optical theory for building the surface-contour of a single LED lens; then the engineering analysis
model can be built by computerized graphical software. To mach the rectangular lighting area on road, a rectangle array of
3.5:1 ratio of a group lens is introduced herein that synthesize the lighting fixture. During the analysis of single lens, there
exist several implicit and non-continuous mathematical expressions describing the whole computation process. It is
impossible of utilizing these expressions for further applying in the work of optimization. In this thesis, the formal
experimental plan and analysis are adopted to obtain the explicit expressions between performances of lighting fixture and
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A completed process of constructing street fixture including LED lens and array in the lamp is introduced and developed. This process is based on
public road lighting regulations and specifications to satisfy real road environmental needs. Further optimization can be utilized for improving
several primary lighting performances. The beginning process contains the use of secondary optical theory for building the surface-contour of a
single LED lens; then the engineering analysis model can be built by computerized graphical softiware. To mach the rectangular lighting area on
road, a rectangle array of 3.5:1 ratio of a group lens is intfroduced herein that synthesize the lighting fixture. During the analysis of single lens,
there exist several implicit and non-co pressions describing the whole computation process. It is impossible of utilizing
these expressions for further applying In this thesis, the formal experimental plan and analysis are adopted to obtain
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uniformity of lighting fixture has to be greater than a specific value and as larger as possible. The jlly inance

written regulation. The pl distribution must achieve to specific value. The efficiency of lighting fixture required to be as high as possible.
The abowve three main objectives can be transformed to the minimum number of LED lens and maximum wvalue of uniformity of lighting fixiure.
Those two objectives can be constructed as two response functions by DOE method and software. Then the global criterion strategy is used for
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in published pagers. It also shows that the presented process is suitable for building a road lamp and fixture.
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