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Robust Correction Method for Projection
Display Luminance Uniformity
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Abstract With the development of projectors, the display quality has been widely concerned. The luminance
uniformity is a common problem in projection display. Most images with high gray value tend to saturate after
uniformity correction, while the common clipping method will decrease the uniformity greatly. In order to solve this
problem, a photometric model based on projector-camera system was set up, and then a robust nonlinear algorithm
for luminance uniformity correction was proposed on the basis of the traditional linear mapping method. The
experimental results indicate that the display luminance of the projector is decreased by 50% from center to edge,
corresponding to the relative root mean square (RRMS) error of luminance uniformity of 17.7% . After luminance
correction, the RRMS value of saturated images decreases to 1.69% , almost as good as that for nonsaturated images
(1.55% ), while the average luminance level is well preserved in general.
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Fig. 1 Configuration of projector-camera system
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Fig. 2 Data flow of projector-camera system
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Table 1 Result of 9 sample points for different equipments (cd/m?)

.. . Upper Upper Upper Left . Right Lower Lower Lower
Position of sample point . Center .
left center right center center left center right
Photometer 41. 84 57.98 54.51 52.16 77.23 70.18 44.61 71.86 65. 29
Camera 43. 26 59.21 57.25 55. 24 77.38 71.69 47.91 72.79 65. 45
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Fig. 3 Response functions of the projector
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Fig. 5 Luminance distribution before correction (a) and after correction (b)
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Table 2 Comparison before and after correction for different gray scale images
Gray scale 64 128 160 192 240 255
RRMS 18.8% 17.7% 17.6% 17.8% 17.3% 17.3%
Before correction
AveY 34.2 86. 6 113.2 139.6 178.9 181.2
Clion RRMS 1.97% 1.55% 1.49% 4.34% 7.22% 8.09%
“lippin
After ppmg AveY 33.4 86. 4 111.9 133.7 164. 3 167. 5
Correction _ RRMS 1.97% 1.55% 1.49% 1.61% 1.69% 1.70%
Nonlinear
AveY 33.4 86. 4 111.8 121.2 139. 6 142.5
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Table 3 Influence of d parameter on 240 gray image by nonlinear correction

d /Lo 0 1/6 2 /6 3 /6 4 /6 5 /6 1
Nonlinear RRMS/ % 3.80 2.14 1.69 2.39 3.72 4.95 6.08
correction AveY 127. 4 133.1 139.6 144. 5 149. 6 154.9 159.5
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