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Fig.1 Simplified color gamut in CIE LAB space
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Fig. 3 (a) Reflectance spectra of dichroic filters under 0 and 34° conic angle (20);

(b) Variance of color triangle for

different conic angles (2¢) incidence; (c) Variance of color gamut for different conic angles (20) incidence
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Fig. 4 (a) Relationship between the deviation AE of incident angles and the uniformity of reproduced colors; (b)

Relationship between beam’s conic angle and the stability of reproduced colors
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Fig. 5 (a) Optimized result of color reproducibility according to maximum volume of color gamut; (b) Optimized result

according to the chroma sum of three primary colors

Table 1 Comparison of color reproducibility between the target value in filter’'s design and the optimized

value in precompensation method

Conical angle /(°) |Volume of color gamut|{Chroma sum of primary colors| As/nm A /nM
Target value 0 2.506X10° 401. 99 500 580
Optimized value 26 2.459X10° 388. 23 475 570

&t AR T 1E CIE LAB @25 6] f KL AL RY
B A RERFN BB E RS REF 2 EE 6
R R BLYERE 3 R 40 0 A T S HE AR LR A B %t
AR BB RO RN . B 78 T A LR ALY
FUTREERANERACTE, NOEEHERY

THAMER T B T AR SR . XM
AR B R, T EL R BT AT

& £ X W
1 Wyszecki G, Stiles W. Color Science.
York: Willey, 1982, 130~168

2nd ed., New



728 )t 2 =3 i 23 %

2 Zhang Xuemei, Wandell B A. Color image fidelity metrics 120 (in Chinese)
evaluated using image distortion maps. Signal Processing , 5 Gu Peifu, Zheng Zhenrong. Color Excitation Purity and
1998, 70(3):201~214 Color Uniformity of Liquid Crystal Projection Display.
3 Meyer G, Peting L, Rakoczi F. A color gamut Opto-Electronic Engineering (¥ ¥ L #2), 2002, 29(5):
visualization tool. Proc. Color Imaging Conf. , IS&T and 30~32 (in Chinese)
SID, Scottsdale, Arizona, 1993. 197~201 6 Wu Jizong, Ye Guanrong. Radiation Measurement (¥ %%
4 Yang Ligong, Gu Peifu. Research on Spatial Angle 4+ &). Beijing: China Machine Press, 1989. 297 ~301
Characteristic of Dichroic Filters in LC Projection Display. (in Chinese)

Acta Photonica Sinica (¥ F F ), 2003, 32(1):117~

Effect of Broad Conic Angle Incidence on Color Reproducibility
of Dichroic Filters

Yang Ligong Gu Peifu
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Abstract: A reproducible color gamut in CIE L* a* * 3D color space is proposed as a
performance index for evaluating the reproducibility of dichroic filters used in color
separation/recombination system. Using this method, the effect of broad conic angle
incidence on the color reproducibility from the special angle characteristic of dichroic filters is
analyzed. And from the viewpoint of optimizing the volume of the color gamut, a
precompensation method is presented to optimize the filters’ design parameter so that the
color reproducibility of the films will be promoted remarkably when the incident beam is broad
conic angle beam.

Key words: colorimetry; liquid crystal projection display; color reproducibility; dichroic
filter; CIE LAB color space



