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Measurement of image plane illumination non-uniformity of
optical system in photoelectric equipment
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Abstract; A measurement method was proposed for the image plane illumination non-uniformity of op-
tical system in photoelectric measuring equipment. Firstlly, the CCD of photoelectric measuring e-
quipment was calibrated by using an integrating sphere and then, the image plane illumination non-u-
niformity of whole optical system was measured. For simulating the background of sky, integrating
sphere was used to provide an uniform radiant source. The photoelectric equipment was put on the
front of integrating sphere,and a CCD image was captured by a computer. After analyzing the image,
the image plane illumination non-uniformity of optical system was obtained. For improving the re-
sults, the two-point multi-section correction was used to correct the photoelectric response non-uni-
formity of CCD. Moreover,the corrected image was divided into several sections,and the ratio of aver-

age gray in each section to that in center area of image plane was calculated,so that the gray distribu-
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tion was obtained, by which the image plane illumination non-uniformity was measured indoor success-

fully. Finally,a group of experiment results was offered. In the experiment, a certain type of photoe-

lectric equipment was measured. The imagine planes illumination non-uniformity of optical system on

the photoelectric equipment was 18. 7% . Because the imagine planes’ illumination non-uniformity was

not satisfied with the indicator (<{10%), we have the photoelectric equipment re-aligned. And the

photoelectric equipment was measured again, the imagine planes’ illumination non-uniformity of optical

system on the photoelectric equipment was 6. 7%. The uniformity of image-forming system on photo-

electric measuring equipment was enhanced.

Key words: illumination non-uniformity; optical lens; CCD correction; integrating sphere; photoelec-

tric equipment
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Imaging system CCD
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Fig. 3 CCD unparallel with imagine plane
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Fig. 6 Comparison of measurement results
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Tab.1 Ratio of gray value in each section to that value in cencer image area in the first measurement
1 2 3 4 5 6 7 8 9 10 11 12
1 0.358 0.480 0.595 0.704 0.787 0.851 0.877 0.870 0.857 0.845 0.825 0.806
2 0.422 0.550 0.672 0.781 0.864 0.902 0.902 0.896 0.883 0.870 0.851 0.825
3 0.473 0.608 0.742 0.851 0.915 0.934 0.940 0.928 0.915 0.896 0.877 0.851
4 0.518 0.659 0.793 0.902 0.953 0.966 0.972 0.960 0.947 0.921 0.896 0.870
5 0.544 0.691 0.832 0.934 0.972 0.985 0.992 0.985 0.966 0.940 0.915 0.883
6 0.563 0.710 0.845 0.947 0.985 0.992 0.998 0.992 0.979 0.953 0.921 0.896
7 0.563 0.710 0.851 0.953 0.985 0.998 1.004 0.998 0.985 0.960 0.928 0.902
8 0.544 0.697 0.832 0.940 0.985 0.998 1.004 0.998 0.979 0.953 0.928 0.896
9 0.512 0.659 0.800 0.908 0.972 0.985 0.985 0.979 0.960 0.940 0.915 0.883
10 0.473 0.608 0.742 0.857 0.940 0.960 0.966 0.953 0.940 0.921 0.896 0.870
11 0.416 0.550 0.678 0.793 0.883 0.928 0.934 0.928 0.915 0.896 0.877 0.851
12 0.352 0.473 0.601 0.717 0.806 0.870 0.896 0.896 0.889 0.870 0.857 0.838
F2 SEWREIREBMKRESEGFORIEKERLE
Tab. 2 Ratio of gray value in each section to that value in cencer image area in the second measurement
1 2 3 4 5 6 7 8 9 10 11 12
1 0.759 0.799 0.816 0.828 0.839 0.851 0.845 0.839 0.828 0.805 0.765 0.696
2 0.811 0.834 0.845 0.862 0.874 0.880 0.880 0.874 0.862 0.845 0.822 0.770
3 0.839 0.862 0.880 0.897 0.908 0.914 0.914 0.903 0.891 0.874 0.851 0.822
4 0.862 0.885 0.908 0.926 0.937 0.949 0.949 0.937 0.920 0.897 0.874 0.851
5 0.880 0.908 0.931 0.954 0.972 0.977 0.977 0.966 0.943 0.926 0.897 0.868
6 0.897 0.926 0.954 0.977 0.989 0.995 0.995 0.983 0.966 0.937 0.908 0.885
7 0.908 0.937 0.966 0.989 1.000 1.006 1.006 1.000 0.977 0.949 0.920 0.891
8 0.914 0.943 0.972 0.995 1.006 1.012 1.012 1.000 0.983 0.954 0.926 0.897
9 0.908 0.937 0.966 0.989 1.006 1.012 1.006 0.995 0.977 0.949 0.920 0.891
10 0.897 0.926 0.949 0.966 0.983 0.989 0.983 0.972 0.954 0.931 0.908 0.880
11 0.880 0.903 0.926 0.943 0.960 0.966 0.960 0.949 0.931 0.914 0.891 0.862
12 0.862 0.880 0.903 0.920 0.931 0.937 0.931 0.920 0.908 0.891 0.868 0.839
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