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WHAT IS LUMINANCE?

The luminance of a surface source is defined as ratio 
between the luminous intensity emitted in a certain 
direction (measured in cd) and the projected surface 

area in that direction (measured in m2). 

photometric quantity L=[cd/m2]
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LUMINANCE METERS

SPOT LUMINANCE METER
 Optical lens + photodiode 
 Allows focus & targeting
 Narrow viewing angle        measures small areas
 Time-consuming 

IMAGING LUMINANCE METERS
 Based on CCD or CMOS sensor technology
 Used for measuring illuminated surfaces & light 

sources
 Shows luminance distribution
 Not suitable for measuring small objects

CALIBRATION

Before starting the calibration, some conditions must be met:

 Photometers shall be calibrated by sources or detectors certified as reference
standards and the calibration of which is traceable to the International System of Units (SI).

 Photometers shall be calibrated at an ambient temperature of 25 °C with unpolarized
light from an incandescent lamp with a correlated colour temperature of 2856 K.

 Photometers shall be allowed to thermally stabilize in the ambient conditions for at
least one hour, before starting the calibration.

LUMINANCE UNIT
Standard photometer

Light source

Photometric bench
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The average luminance L
(cd/m2) over the aperture 
plane is calculated based on 
the illuminance E (lx), the 
distance d (m), and the 
area of the aperture A 

(m2).
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THE NORMAL SOURCE

8 tungsten halogen lamps

Inside the sphere
Positions around 

the aperture

230 V, 500 W

12 V, 5 W

230 V, 200 W

12 V, 25 W

230 V, 500 W

12 V, 50 W

230 V, 300 W

12 V, 90 W

TEST #1 

Spectroradiometer for determining the colour temperature of 2856 K

Measuring luminance at the centre of the aperture with luminance meter

TEST #2

Measuring illuminance with lux meter

Calculating average luminance of the aperture based on illuminance 
measurements 
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TEST #3

Checking luminance uniformity of the normal light source

Measuring 45 different spots of the aperture with luminance meter

Calculating average luminance of 45 luminance measurements

Calculating average luminance of 25 luminance measurements (taking 
into consideration only measured fields that are fully inside the 
aperture)
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COMPARISON
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Luminance measurements

Luminance – luminance meter (cd/m2)

Luminance – illuminance meter (cd/m2)

Luminance – illuminance meter (cd/m2) 
Lavg (cd/m2)

Luminance – illuminance meter (cd/m2) 
Lavg’ (cd/m2)

UNCERTAINTY MODEL

UNCERTAINTIES SOURCES

normal light 
source aperture 

radius ra

illuminance meter 
detector sensitive area 

radius rd

distance between the lux

meter and the normal 

light source d
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illuminance
measurements E

stray light csluminance 
non-uniformity 

cu

adjustment of  
the lux meter dph

adjustment of  
the normal 
source ds

RESULTS

 L1=4190,0429(1±0,0625) cd/m2

 L2=70,3978 (1±0,0905) cd/m2

 L3=1500,1284 (1±0,0679) cd/m2

 L4=251,3603 (1±0,06246) cd/m2

 L5=4212,8746 (1±0,0581) cd/m2

 L6=424,0140 (1±0,1827) cd/m2

 L7=2400,7129 (1±0,0667) cd/m2

 L8=859,9947 (1±0,0803) cd/m2
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THANK YOU!


