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Calibration for integrated parameters of visible photoelectric
imaging system

Yang Hong, Kang Dengkui, Jiang Changlu, Wang Lei, Guo Yu, Ma Shibang
(Xi’an Institute of Applied Optics, Xi’an 710065, China)
Key words: In order to evaluate the integrated properties of visible photoelectric imaging system
exactly and objectively, the calibration equipment was developed. The equipment was com-
posed of integrating sphere, standard card, off-axis reflective collimator, mechanical adjust-
ment bench, video acquisition module and comprehensive software. It could complete a meas-
urement of resolution, contrast, optical transfer function(MTF) ., noise power spectrum, noise
equivalent light and sensitivity. For a certain visible photoelectric imaging product, the effec-
tiveness of the equipment was proved. The comprehensive parameter measurements are given:

', the contrast is 76. 5%, the root-mean-square (RMS) noise is

the cut-off frequency is 39. 4 mm~
2.14 mV,the noise equivalent light(NEL) is 0. 045 5 cd/m’ and the sensitivity is 47 mV ¢ (cd/m?*) '.
In addition, an illuminometer and a standard video pattern generator were respectively adopted
for making calibration, results show that the maximum relative measurement errors of
integrating sphere and the signal acquisition system are —2.3% and 1%.
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Fig. 1 Principle diagram of measurement equipment
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Fig. 3 Resolution measurement result
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Fig. 4 Contrast measurement result
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Fig. 5 LSF measurement result
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Fig. 8 Fitting curve of SiTF
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Table 2 Luminance calibration of integrating sphere

bR AR 1E S AE ERORUIN
/(ed/m*) /(ed/m?*) w2/ %
2000 1954.0 —2.3
1000 981.9 —1.9
300 304.8 1.6
100 100. 8 0.8
30 30.5 1.
10 10.1 1
3 3.02 0.67
1 1.003 0.3
0.1 0.102 2.0
0.05 0.051 2.0

3.2 MIARERGEHIRE

K IR 00 AR & A 2% (Model 2225) % 41
WOR S R G AT hRE . P A% =X I RS-170
K CCIR ., #0534 HaL S AT HESF- 43 331 24 1000 mV Al
0 mV, Hbpa it fE . WA & A 45 76 1 7 F 2R
P 2 (RI 17 R4 L 43 3100 it L o Al e s DT 3T
TR LR 2, DU 25 Rk 3 o, e KAH X
iR N 1.00%01,

3 MHARERFNRELER

Table 3 Calibration of video acquisition system

PR BRBRAE/mV o DA/ mV AR X 2/ 0

1 0.0 3.9 —

2 44.6 44.3 —0.67
3 89. 3 88. 4 —1.00
4 133.9 133.7 —0.15
5 178.5 177.9 —0.34
6 223.1 222.2 —0.40
7 267.8 267.3 —0.19
8 312.4 312.8 0.13
9 357.0 357.8 0.22
10 401. 6 403.1 0.37
11 446. 3 448.1 0. 40
12 490. 3 492.6 0.47
13 535.5 537.1 0. 30
14 580. 1 581.9 0.31
15 624.8 627.9 0. 50
16 669. 4 672.9 0.52
17 714.0 718.2 0.59
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