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Assessment method for luminance uniformity of LED
display based on CCD image
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Abstract: CCD camera is used in the luminance data acquisition of LED display, and the property of
CCD photosensitive image is analyzed. On the basis of that, a luminance uniformity assessment
method is presented after finishing photosensitive unit recognition and luminance data extraction. It is
based on the structure comparability of the different parts of the luminance data image. The luminance
data image is divided into two blocks horizontally and vertically. It’s also divided into four blocks
equally. The angle between singular vectors of each two blocks is used to evaluate their difference.
The blocks of luminance data image of LED display with good luminance uniformity are more similar
than the blocks of luminance data image of LED display with poor luminance uniformity. The lumi-
nance uniformity of the display is accordingly evaluated by the difference measurement of the blocks.
Experimental results show that the assessment results of the two dividing methods are all coincident
with perceptual property of human eye.
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Fig.1 Measurement system structure
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Fig. 4 Detection process of photosensitive unit
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Tab.1 Luminance data of LED display pixel for Fig. 2

P; 1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16

41 40 43 36 35 35 43 36 40 38 42 36 35 38 38 40
2 40 37 32 36 40 34 37 40 38 36 37 35 37 38 38 40
3 34 35 38 38 35 34 38 37 39 40 37 37 44 35 34 37
4 40 41 39 34 35 34 35 39 35 37 35 39 38 37 40 37
5 37 38 38 37 37 40 36 36 37 39 36 37 38 35 39 37
6 36 38 37 40 35 36 41 38 39 36 35 37 38 38 38 37
7 33 34 38 39 39 37 38 37 40 36 36 32 37 37 40 35
8 36 36 36 34 35 41 35 36 34 34 39 40 45 36 39 39
9 38 36 37 35 35 33 38 34 36 34 35 37 38 34 38 37
10 38 35 35 41 41 39 36 38 37 38 37 39 38 40 42 43
11 38 35 39 42 37 39 42 38 39 44 39 33 38 39 39 39
12 39 35 40 40 38 34 41 38 40 40 36 38 38 43 37 37
13 40 37 36 38 36 39 36 41 39 37 39 37 40 42 33 40
14 36 39 35 36 36 39 39 40 38 35 39 38 36 45 40 42
15 41 39 36 37 42 38 37 40 36 39 40 38 39 39 39 40
16 36 40 41 43 44 40 36 41 43 37 38 42 41 41 38 38
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Fig.5 Three-dimensional graphics of photosensitive image
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Fig. 7 Luminance data image (The grayscale dis-

tribution is hardly sensed by human eye be-

cause of the low pixel intensity)
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Fig. 8  Three-dimensional graphics of luminance data

distribution for LED display with good lumi-

nance uniformity
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Fig. 9 CCD photosensitive image and luminance data im-

age of LED display ((a)-(d) and (a’)-(d’) are
the corresponding photosensitive image of LED

display panel a-d.)
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Tab. 2 Assessment result of luminance uniformity(rad)
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