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Illuminance, measured in lux, is the 
parameter which immediately comes 
to mind when considering the evalua
tion of illumination systems. Since it 
is easy to plan and measure, illumi
nance has become the subject of many 
standards and recommendations. For 
evaluating the visual comfort of a lo
cation, however, it is important to 
measure the luminance and the lumi
nance contrast. 

A test character with luminance L2 
in an environment with luminance Lt 
is only visible if sufficient contrast 

K=^—^- (1) 

is present. The importance of contrast 
when performing visual tasks has been 
proven in a number of publications1,2. 
Good illumination should render high 
contrasts which are not impaired by 
reflected glare. A contrast meter is 
now available3 for quantitative evalua
tion of contrast, . 

Principle of contrast 
m e a s u r e m e n t s 

From the given definition, contrast 
can be measured by measuring the lu
minance of a test symbol and the 
background luminance and calculating 
the contrast using equation 1. 

When using the contrast meter 
(Fig. 1), two test surfaces (represent
ing the background (1) and test sym
bol (2)) are positioned in front of a 
luminance meter (LM). The display 
unit then gives the value of contrast 
directly. The meter assumes an eye 
point at a height hb = 40 cm above the 
edge of the table. Measurements are 
normally made with a measurement 
angle t?=25°. If more measurement 
points are required, i? is varied by 
moving the luminance meter. A con
stant observer position is thus ob
tained for all measurements ("angle 
true" measurement). 

The results are dependent on the 
reflective characteristics of the test 
surfaces which have a distinct specu
lar component for an angle of inci
dence 7i = 250 . This is illustrated in 
Fig. 2 where the luminance factor /3 is 
given as a function of yv 

The contrast can also be referred to 
a fixed value K0. The ESI (Equivalent 
Sphere Illumination) method refers 

Fig.l. Measuring system with contrast meter 

surements in a number of offices are 
given in Table. 1. For each work area 
in the three offices the contrast values 
and the contrast rendering factors give 
a measure of the viewing quality. In 
general, better values were obtained 
for the SiDEKO® 2K Illumination 
system and the SiDEKO lighting fit
tings with Batwing light distribution 
than for the lighting fittings with 
white louvres [5]. 

Fig. 4 shows the percentage contrast 
for an area of location 1 which is 
placed in a system with Batwing light 
distribution. The "angle true" mea
surements at this location show that 
the contrast decreases at the lateral 
edges, whilst high contrast values can 
be seen in the central working area, 
especially in the nearfield. Contrast 
values for $ = 25° (96%) and Kmin 
(11%) are indicated in Fig. 4. 

Using the values K25, Kmin and the 
angle A0 (the bearing referred to the 
viewing point) the contrast gradient 
Kg, and therefore a measure of the 
contrast uniformity, can be found: 

Kg = K25~Kmm (3) 

Kg should be low for good uniformity 
of contrast rendering. Values of Kg are 
also given in Table 1. It can be seen 
that the visual quality varies consider-

Fig.2. Luminance factor /3 for surfaces 1 
and 2. ft is the ratio between the 
surface luminance and the lumi
nance of an ideal diffuse reflecting ( 

surface 1 

I 

the measured contrast K to a fixed 
value K0 which is the contrast of the 
visual task when illuminated with ide- t 
al diffuse light. A contrast rendering , 

factor M, which may be determined J 
directly using the contrast meter, can < 
then be defined: 

K 1 
M = ~ (2) 
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M e a s u r e m e n t s in offices a 
The results of some practical mea- t 
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Table. 1. Measured values for three illumination systems 

Fig.4. Contrast K at a work area with SiDEKO lighting fittings 
with Batwing light distribution (location 1). The measure
ments are "angle true" measurements 

Fig.3. Measurement with the contrast meter in a 2K illumination Fig.5. Contrast rendering factor M for two Illumination systems, 
system measured between the light bands 




