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Luminance uniformity measurement of integrating
sphere using imaging method

LU Tao"?, ZHANG Jing-xu', FU Dong-hui', CHEN Xiao-yun', LIU Jie!
(1. Changchun Institute of Optics, Fine Mechanics and Physics, CAS, Changchun 130033, China;
2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China)
Abstract:In order to measure the luminance uniformity through the projection lens at the posi-
tion of the film, an image luminance measurement method was used. The relative brightness
distribution of the whole irradiated surface was obtained by using the image luminance meas-
urement method which was more convenient and economical than the traditional method by u-
sing light radiometers or photocells. The non-uniformity measured by image luminance meas-
urement method was £ 4. 24% , while the non-uniformity measured by light radiometers was

+3.92%, and the relative error was only 8. 16%. This method can be applied to solar simula-

tor uniformity measurements and venues uniform illumination detections.
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Fig. 1  Relationship diagram of image gray value and
brightness
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Fig. 2 Structure of integrating sphere
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Table 1 Non-uniformity measurement results of camera

1 2 3 4 5 6 7
41.50 =1.49 £1.50 =1.51 £1.51 41.50 *=1.50

U7 YR 5 2R 08 1 SR AR S B AR BIL I
B350 B ) b A 5 SR B AT A5 a2 00 %) B50RE AH AL 7Y
AN RER 1.5,

3.2 MAoKZEHAMEHNE

BB e AR WA 7. 75 27
FRARBR RO H AR TR — A7 AR SCHE B A3 3R
JEH AR B T — 5K A AR AR R B
0. 1 mm, R F bR b B0 AR ML R 540 BE L 40 BE AT
WE AL F B0k 8 IE G AL B 5 1Y 45 1 5% T
A BE AR ML R £ X o 4E A < 7 O R 4Rk 4R
TR E AR A R ER N E 3 s % ER
5 Ry IR B RN 4 s

i [y AR A3 Bk O B R BE R T A AR R R
IR BE 5 K Ry 237 3 de /NNy 224, I b DA ENR 3k 45
B R0 Bk H 6 T AR AR 4 5 o

237—224
J£237+224

ZIEANHL B A B 5] B 25 ¥ Y 7 AR R 2 4%
18 77 28 AR A3k 11O 1 A2k 1) SE R S Y 5 3 ol
+,/0.028 22 —0.015% X100% ==+2.39%

X100% ==+2.82%

3 MAoKUEOEEERR
Fig. 3 Color image of integrating sphere light exit port
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Table 2 Non-uniformity measurement results of

integrating sphere %

1 2 3 4 5 6 7
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Fig. 5 Color image through projection lens
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Fig. 6 Gray image through projection lens
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Fig. 7 Gray value corresponding to each pixel point in en-
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Table 3 Non-uniformity measurement results through

projection lens %
1 2 3 4 5 6 7
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