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Contrast Meter for Quantitative
Evaluation of lllumination Systems

Translated from Siemens-Elektrodienst 23 (1981) Vol. 2

Illuminance, measured in lux, is the
parameter which immediately comes
to mind when considering the evalua-
tion of illumination systems. Since it
1s 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 L,
in an environment with luminance L,
1s only visible if sufficient contrast

L,—L
K= 14y (1)
L

1s present. The importance of contrast
when performing visual tasks has been
proven in a number of publications.
Good illumination should render high
contrasts which are not impaired by
reflected glare. A contrast meter is
now available® for quantitative evalua-
tion of contrast, .

Principle of contrast
measurements

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 h, = 40cm above the
edge of the table. Measurements are
normally made with a measurement
angle ©¥/=25°. If more measurement
points are required, ¢} 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 7y;=25° This is illustrated in
Fig. 2 where the luminance factor 3 is
given as a function of ;.

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

by Dr. Reiner Pusch

<&

LM
N\

LM Luminance Meter
] Surface for background
2 Surface for symbol
hg Eye levei
above the table edge
a Distance between the measure-

[

1

ment point and the table edge
¢  Angle of measurement

\ .

820602

Fig.1. Measuring system with contrast meter

Luminance factor 3

A 2,4

2,0 - A
1,6-
1,2+

0,8

0,4

2
0

i T |

Y : |
0° 10  20° 309 40° 50° 60°
# Angle of light incidence v

820603

Fig.2. Luminance factor & for surfaces 1
and 2. [ is the ratio between the
surface luminance and the lumi-
nance of an ideal diffuse reflecting
surface

the measured contrast K to a fixed
value K, which is the contrast of the
visual task when illuminated with ide-
al diffuse light. A contrast rendering
factor M, which may be determined
directly using the contrast meter, can

then be defined:

M = (2)

Ky

Measurements in offices
The results of some practical mea-

surements in a number of offices are
given 1n 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 K, ..
(77%) are indicated in Fig. 4.

Using the values K, K, ., and the
angle A¢ (the bearing referred to the
viewing point) the contrast gradient
K,, and therefore a measure of the
contrast uniformity, can be found:

_ K25 _Kmin
Ag

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

K

g

(3)



ably for the work areas equipped with
lighting fittings with white louvres.
For all three systems, however, satis-
factory or good values for contrast and
uniformity were obtained. No location
was found to have extremely “bad
contrast”.

The contrast meter can also be used
to produce a measurement contour.
Fig. 5 shows the contrast rendering
factor M for two illumination systems.
A large reduction in the contrast ren-
dering factor was found under the
light bands of lighting fittings with
large louvres (curve 2). For an illuma-
nation system with SIDEKO Batwing
light distribution, a nearly constant
value of M 1s obtained across the room
(curve 1). This measurement contour
can show preferred positions for work-
ing areas. For example, worktops or

Fig 3. Measurement with the contrast meter in a 2K tllumination

desks should be placed in the area at
least 80cm from each of the lighting
fittings with louvres. For the SIiDEKO
Batwing system the desks may be
placed anywhere.

Conclusion

The contrast meter enables a check
of the contrast rendering characteris-
tics of existing tllumination systems.
By measuring the contrast K, the con-
trast rendering factor M and the con-
trast gradient K, different illumina-
tion systems can be compared and in-
dividual work areas can be evaluated.
Contrast measurements, therefore,
can conveniently be made with a por-
table instrument and the results give a
direct indication of contrast render-
ing. Critical situations can be thor-
oughly investigated by choosing vari-
ous reflecting surfaces as test symbols.
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Contrast rendering factor ¥
A B E]
1,06~ EB ) 2
[
1,0~
0,8 - 1 SiDEKO
lighting fitting
with Batwing characteristic
2 Light fitting
with white large 2
jouvres
0,8-|
| 1 T T 1 T 1
0 50 100 150 200 250 cm 300
»  Width 820605

Fig.5. Contrast rendering factor M for two Illumination systems,

system measured between the light bands |
Hiurmination Place Contrast Contrast Contrast
I Anal_etp - — N T o | system rendering gradient
120° 110° 100° a0° 80° 70° 600 a tactor

' / white 1 93 1,02 0,56
\ lighting fitting y, 87 0,96 0,233
TS / 35 cm | with louvres 3 91 1,0 0,125
\ A deep/broad light 4 76 0,34 0,425

/ /91\ 20 distribution 5 93 1,02 0.5
cm

™~ || 2K-lighting 1 94 1,03 0,42
fitting 2 a0 0,95 0,325

B? broad light 3 92 1,01 0,42

25 cm distribution 4 94 1,03 0.42

20 cm | 5 ab 1,04 0,32
SiDEKO-lighting 1 96 1,05 0,475
fitting 2 96 1,05 0,475

| Batwing 3 93 1,01 0,5

S characteristic 4 95 1,04 0,475

— — —_ 1 5 89 0,98 0,73

Fig4. Contrast K at a work area with SiDEKOQO lighting fittings 6 87 0,96 0,4 |

with Batwing light distribution (location 1). The measure-

ments are “angle true” measurements

820035

Table.1. Measured values for three tllumination systems
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