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Measurement of chroma of LED displays with color CCD camera
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Abstract: A method by combination of a colorimeter and a color CCD to measure the brightness and
chroma of color pixels of a Light Emitting Diode(LED) was proposed. Firstly, the color pixels of the
LED were processed by the CCD camera and the brightness and chroma values of the LED pixels in
RGB color space were calculated by image processing. Then, the multi-channel and adaptive matrix
between RGB color space and CIE1931XYZ color space were established and the measured data of a
few LED pixels were obtained by the colorimeter. With the RGB values and the measured data, the a-
daptive matrix could be calculated. Finally, the tristimulus values of the LEDs were calculated with
the adaptive matrix. Experimental results indicate that the color difference between calculated data
and measured data is less than 1 in an appropriate size of adaptive matrix, which can obtain the bright-
ness and chroma of color pixels of the LED rapidly and precisely, and can correct the brightness and

chroma of the LED screen. The method can be used to measure hundreds of thousands of LEDs accu-
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rately in a short time.
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Fig. 1 Imaging of LED displays in color CCD camera
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Tab. 2 Relationship between AE and visual perception

AE(NBS) Visual perception
0~0.5 negligible
0.5~1.5 slight
1.5~3 noticeable
3~6 appreciable
6~12 much
>12 strong
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