
Cutting-edge Nearfield-Goniometer available now 

High-Performance 
Light Source Measure-
ment ensures 
Top-Quality Products 

more and more essential for developing in-
novative and competitive products.”  
The starting point of designing an optical 
system is the light source, of course. There is 
no way of a reasonable simulation of the sys-
tem without the precise knowledge of its 
characteristics such as luminance , luminan-
ce intensity or emission spectrum. The sour-
ce imaging goniometer measures LEDs, ha-
logen light sources or gas discharge lamps. 
The original goniometer traces back to the 
last century. Opsira’s goniometer, however, 
is working on a high technology basis.  
An ultra-modern camera measures several 
thousand single luminance maps, including 
more than a million luminance values, taken 
from different view directions. The different 
viewing angles are precisely approached by 
servo motors. 
„Presently nobody does it the way we mea-
sure the luminance with our near-field go-
niometer“, Jürgen Weißhaar explains proud-
ly. While the light source is turned around 

The near-field goniometer is the latest product of Germany’s opsira 
GmbH. „Our goniometer substitutes long distance measurements to a 
high degree “, Jürgen Weißhaar, opsira’s general manager says not 
without pride. “However, this is only one of the numerous advantages 
of our innovative next-generation measurement system. The gonio-
meter is able to measure light sources as well as whole optical sys-
tems. By means of the new spatially resolving luminance measurement 
system optics designers finally find the precise answer to the question 
which portions derive from exactly which part of the system and how 
and where a possible error can be deleted.” 

luca gonio near-field photo-gonio-
meter 
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opsira GmbH offers engineering services for 
optical system design. The company emer-
ged from the Technical Institute in Weingar-
ten and is still situated there near Lake Con-
stance. For ten years opsira engineers have 
been developing optical systems, by using 
the most efficient and state-of-the-art simu-
lation and measurement tools that help get-
ting products to market quickly and success-
fully. The projects are executed from con-
cept to production stage. Some examples are 
surgery lamps, reflectors, traffic lights, rail-
way signals and digital exposers. The deve-
lopment is widely based on measurements 
made in opsira’s laboratories for light source 
measurement. Which leads us to the second 
main pillar: the development of innovative 
measurement systems, such as the luminan-
ce measurement system luca. Measurement 

services round off opsira’s capabilities. 
As development times continually decrease, 
product requirements and prototype tooling 
costs are increasing. Opsira helps to find a 
solution to this dilemma. “We are specialists 
in optical system simulation which becomes 

near-field light source measurement 
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the vertical axis, the frame with the camera 
swivels horizontally over the light source. 
The advantage – compared to the prevalent 
triple mounting with three intertwining 
frames – is a gain of stability of the measu-
ring device. This is advantageous when 
measuring small light sources such as LEDs. 
The light source measurement delivers ser-
veral millions of rays that are calculated by a 
special algorithm.  
The measurement of the spectral emission 
behaviour of the light source is a further nec-
cessity for most developments and therefore 
goes without saying. Volker Schumacher, 
general manager besides Jürgen Weißhaar, 
gives two examples: „The measurement of 
the wavelength spectrum is neccessary to 
ensure that a traffic light, for example, 
shows the right red colour.“ Surgery lamps 
need to have a very special white light. The 
exact colour can only be achieved by taking 
into account the light spectrum between 380 
and 780 nanometers and care for the right 
spectral mixture. 
Not only the light source characteristics, but 
also the scattering characteristics of the used 
materials crucially influence the optical be-
haviour of the system. In reality you will ne-
ver have ‘incidence angle equals reflection 
angle’ as with an ideal mirror. So you’ll have 
to measure the real scattering characteristics 
of the material. This is done with opsira’s 
goniometer that was developed seven years 
ago. The samples are being illuminated and 
a special software evaluates the measure-
ment data. The measured data deliver a set of 
essential parameter describing the scatter 
behaviour very precisely. 
The perfect simulation of an aluminium re-
flector used in cars, surgery lamps or irradia-
tion units is only possible if the scattering 
characterists as well as the light source data 
are known exactly. The results of these si-
mulations are extremely close to reality. 
„Our computer simulation equals a prototy-
pe, however at a much more favourable pri-
ce“, Volker Schumacher explains. „We gain 
the productivity of the development process, 
decrease the number of expensive prototy-
pes and shorten developing times.“ Another 
plus: the scattering data models can be used 
in all current optical simulation program-

mes. 
Where does the innovation (power) of this 
young South-German company come from? 
Is it the region, situated near Lake Constan-
ce, that is known for its numerous inventors? 

Is it the immediate vicinity to the University 
of Applied Sciences, Ravensburg-Weingar-
ten? The opsira GmbH is situated amids ot-
her innovative companies on a research 
campus next to the university campus. All-
dominant, however, is the creativity and 
competence of opsira’s twelve engineers, all 
around 30 years of age.  
Back to the goniometer made by opsira, 
which measures not only the light source, 
but also the entire system. You cannot do 
without this, as for example a headlight has 
to be checked before it is used on the road. 
„The old far-field measurement required a 
25 meter channel.“ Volker Schumacher re-
views the history of optics. The second dis-
advantage: the luminance was measured by 
a spot measuring system at the best. You 

would know that somewhere something was 
wrong, but you wouldn’t know why. 
In order to eliminate this insufficiency opsi-
ra came out with the luminance measure-
ment system luca already two years ago, the 
enhancement of which being called luca go-
nio. The measuring camera enables the engi-
neers to do spatially resolving luminance 
measurements in a speedy and comfortable 
way. The result is an overview of the entire 
measuring scene. The measured image is 
transmitted digitally to the measuring com-
puter and is then evaluated. The engineers 
are now in a position to trace back at which 
points e.g. the headlight is reflecting too 
much light which could be dangerous for on-
coming traffic. 
This knowledge is extremely important for 
the engineer developing a system. „We fi-
nally know” concludes Jürgen Weißhaar, “at 

which edge or point exactly we have to 
change something to create the perfect pro-
duct“. 

principle of the scatte-
ring light measurement 

detailed evaluation of a steering wheel control element 

luminance analysis of an escape route sign 
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