
Content

We present how to calibrate LED displays using MURATest videocolorimeter. LED displays have now
reached an unprecedented quality thanks to this type of calibration. We explain the calibration prin-
ciple and the different steps. Practical results are also shown  

Purpose

LEDs now deliver high luminescence, which make them suitable for information displays. An array
of LEDs is not uniform because the LED characteristics suffer from dispersion. A LED wall requires a
CALIBRATION step. The light level of each red, green and blue LEDs shall be adjusted to reach a
uniform wall both in color and luminance. Generally a large LED display is composed of different
independent tiles that must be calibrated separately. It is so needed to calibration color and lumi-
nance in an absolute way otherwise a tile not calibrated in the same conditions or with another ins-
trument will appear different on the display. 

Up-to-date LED tiles can now controlled separately the intensity of each LED through a dedicated
electronics. The calibration procedure described hereafter explains how to provide the tiles sufficient
information to get homogeneous color and luminance emission of each tile.

Calibration steps

Customer must provide :

Pixel configuration 
Target values for color coordinates
Target values for luminance

ELDIM software realizes:

3 measurements in Red, Green & Blue
Found automatically LEDs
Extract individual color & luminance
Calculate matrix correction
Save Tile characteristics & calibration 

coefficients

Calibration check after correction possible
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Measurements for calibration

Absolute high color measurement is needed. MURATest shows an unprecedented accuracy thanks to
its 5 color filters dedicated to each CCD sensor and its telecentric imaging objective. 

Measurement of the different colors is automa-
tic. Both color and luminance of each LED are
recorded and stored in excel or access format. 

LEDs are located automatically and their luminance and color recorded

Adjustment of the MURATest response to the CIE curves

Each Tile homogeneity can be judged by eye or
using different statistic tools. The color disper-
sion in the chromatic plane can be measured
precisely. 

Dispersion of the characteristics before calibration



Calibration coefficients

For calculation the calibration coefficients it is necessary to define the geometry of the pixel. One
red, one green and one blue LEDs are only necessary but sometimes additional white LED can be
used.
The target color coordinate and luminance for each panel state is converted in tri-stimuli values X,Y
and Z. For each pixel the correction matrix C is deduce in order to get:

The software computes automatically the different correction matrix by solving each set of linear
equations and store them in different formats.

Calibration matrix in Access format

Pixel geometry definition and color target definition

Correction in the chromatic diagram

arg arg arg
Re Re

arg arg arg
Re Re

arg arg arg
Re Re

T et T et T et Meas Meas Meas
d Green Blue d Green Blue

T et T et T et Meas Meas Meas
d Green Blue d Green Blue

T et T et T et Meas Meas Meas
d Green Blue d Green Blue

X X X X X X
Y Y Y Y Y Y
Z Z Z Z Z Z

   
   =   
     

1 4 7

2 5 8

3 6 9

C C C
C C C
C C C

 
 ×  

   



Calibration results

Once all the corrected coefficients have been written into the tiles, new measurement followed by
color coordinates and luminance extractions can be realized in the same way as previously in
order to check the efficiency of the calibration method. After correction the panels show a much
better homogeneity both in color and luminance. 

Green color & luminance dispersion after calibration

Green color & luminance dispersion without calibration

Tile characteristics before and after calibration

Equipment required: MURATest + EZMura Software
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