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Abstract; According to scene illumination under night sky radiation, when shooters were aiming and
positioning at night , the illumination at the entrance pupil of the sight was calculated, and the generating
device for infinite target simulation based on double-integrating-sphere in illumination-mode was designed
in accordance with the illumination. Variable diaphragm applied to offer four switchable low light stress
environments for the night vision device according to the principle of the integrating sphere, which was
setting between the double-integrating-sphere. Meanwhile, for the sake of the maximum illumination
could be received by the Low-Light-Level sight during the test, the installation position of the sight
relative to collimator was analyzed. The results show that the three crucial factors which influenced the
illumination at its entrance pupil are scilicet the clear aperture of the iris diaphragm setting between the
double-integrating-sphere, the field of view of the collimator, and the installation position of the Low-
Light-Level weapon sight apart from the collimator objective. Finally, the output illuminance of the
integrating sphere and generating device were analyzed and calculated, the results of experiment and
measuring showed that the illumination non-uniformity is < 2%, which can meet the application
requirements.
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Fig. 1 The principle picture of work system
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Table 1 Illumination at the entrance pupil of sighting
telescope under different weather conditions
Weather status E/1x E./lx
Heavy cloud and no moonlight 2X107* 1.1X10°°
Clear and no moonlight 1X10°% 5.4X10°°
Clear and half moon 2X107% 1.1X10"
Clear and full moon 2X10°" 1.1X10°°
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Fig. 2 Structure diagram of optical system
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Fig. 4 Schematic diagram of integrating sphere
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Table 2 Radius of iris diaphragm in different

illumination conditions

E./lx E./1x 7o /mm
1.1X107° 1.4X107! 1.7
1.1X10°* 1.4X10°? 0.5
5.4X107° 0.7X107° 0.1
1.1X10°° 1.4X107" 0.05
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Fig. 5 Optical pathway diagram of imaging process
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Table 3 Illumination of large integrating sphere

at its emitting window

The level of illumination/lx X107! X107% X10% X10~*

1.412 1.431 0.7142 1.432

1.433 1.423 0.7211 1.419

1.427 1.418 0.7133 1.425

Actual measured value/Ix 1.409 1.446 0.7149 1.435

1.445 1.439 0.7021 1.452

1.434 1.447 0.7152 1.444

Average illumination/lx 1.427 1.434 0.7135 1.435
Theoretical value/lx 1.4 1.4 0.7 1.4
Relative error/ % 1.9 2.4 1.9 2.5
Non-uniformity(e)/ % 1.3 1.0 1.3 1.1
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Fig. 6 Illumination distribution of measurement

points of collimator
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Table 4 Illumination of collimator at its emitting window

The level of illumination/lx X107° X10~" X107 % X10~°

0/1x 1.124 1.122 5.462 1.116

A/lx 1.135 1.137 5.455 1.137

B/Ix 1.146 1.124 5.427 1.126

C/1x 1.151 1.143 5.443 1.148

D/1x 1.148 1.145 5.473 1.153

E/lx 1.129 1.157 5.409 1.139

F/lx 1.150 1.135 5.453 1.127

G/1x 1.137 1.146 5.438 1.152

H/lIx 1.142 1.139 5.446 1.144

Average illumination/Ix ~ 1.140 1.139 5.445 1.138
Calculated value/Ix 1.1 1.1 5.4 1.1
Relative error/ % 3.7 3.5 0.8 3.5
Non-uniformity(e) /% 1.2 1.5 0.6 1.6
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