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sented by the equipment manufacturers who offer the luminance 
photometry systems commercially [14, 22, 25].

The “rayfiles” contain a set of the start rays that can be 
used for simulation calculations. For 20 million start rays, the 
file takes up over 500 MB of data. In the “rayfile”, such as, for 
example, TTR (TechnoTeam rayfiles), there may be information 
about luminous intensity distribution, luminance images, DUT 
(device under test) alignment, the burn-in protocol and acquired 
measuring values of external measuring devices (e.g. Power 
Analyzer). Additionally, integration of spectral information is 
possible (spectrum and wavelength per ray).

This type of data is used by the majority of commercial for-
mats and applications available in the market, such as ASAP, 
Optis, LucidShape, LightTools, Zemax, TracePro, SimuLux, 
Photopia, etc. Being aware of the shortcomings, some com-
mercial software producers, apart from a chance to use the 
above-mentioned file formats, try to develop their own models 
of light sources. There is the example of LTI, the company that 
developed its Photopia software. It designed its own model of 
light source (Fig. 3c and Fig. 3d). The basic geometrical data 
and information about luminous intensity distribution are supple-
mented with some simplified information about the light source 
luminance in a few defined points (Fig. 3d). Very small file sizes 
(even below 1MB) and inclusion of the light source’s precise 
geometry that is taken into account in the “rayfiles” are important 
advantages of such model. Unfortunately, the inclusion of very 
limited luminance information is simultaneously a disadvantage.

Differences between the luminous intensity distributions 
obtained from the simulation with the use of the “rayfile” model 
and the results of laboratory measurements for the analyzed 
examples do not exceed 3% (Table 2). However, such systems 
are very sensitive to the quality of equipment used for measure-
ments and analyses [26]. So far, the author of this paper has not 
met any scientific publication which presents detailed research 
for the complex collimator systems (Fig. 5) with SMD LEDs 
and lens systems in a universal manner. It should be expected 
that in such cases differences may be slightly higher, which 
will be directly related, for example, to the difficulty in ideally 
reproducing the position of the light source in the optical sys-
tem, without the opportunity to verify luminance distributions 
for the 3d model and physical model.

Figure 4 clearly shows how quickly the LID is deformed as 
a result of changing the light source position. Therefore, what 
should be done to make the simulation results in the design 
phase as similar to the results of photometry for physical models 
of optical systems as possible? This “similarity” is very import-
ant because it significantly reduces the costs associated with 
the implementation of a specific design. The costs of injection 
molds represent an enormous part of the costs of the design 
and implementation process of new optical systems. One of the 
potential solutions to this problem of excessive sensitivity of 
the LID as a function of the light source position is to maximize 
the lens dimensions as compared to the light source dimen-
sions. Unfortunately, most often it is impossible to increase the 

Fig. 4. Visualization of the position of light source against the optical system: a) zero position of the light source with the marked direction of 
changes, b) extreme position of light source, shifted by 0.5 mm against the zero position, c) output LID in the polar system for the zero position, 
d) changes in the luminous intensity distribution curve in the C0 plane for 3 positions of the light source (zero, shifted by 0.2 mm and shifted 

by 0.5 mm)
















