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New method for visual range evaluation and scene simulation of

low-light-level (LLL) night vision systems

LIU Lei, LI Yuan, QIAN Yun-sheng, CHANG Ben-kang

(School of Electronic Engineering and Optoelectronic Technology,

Nanjing University of Science and Technology. Nanjing 210094, China)

Abstract: In order to properly evaluate the performance and efficacy of night vision systems and
save the test resource, a new method, in which a software of VCH +4-Creator-Vega is taken as
a tool for performance evaluation of LLL night vision system, is put forward based on the
threshold detection theory and the scene simulation technology of LLL night vision systems.
The experiments on a LLL night vision system with Gen III intensifier were carried out under
the specific circumstances. The viewing distance was estimated and simulated by the software.
The comparison between theoretical data and the experimental data was made. The result proves
that the performance evaluation software is effective and the system design is feasible.
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Table 1 Typical parameters of the instrument
/() /kg /(pA/Lm) /(p/mm) /mm /mm
A 3.2 10. 5 780 36 320 160
B 3.75 23 700 58 23.8 300 180 0.8
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Table 2 The illuminance of the dynamic experiment Table 5 The recorded data of the static experiment
A
20:12 1 1 3.2X10 %1x 21C 67 % 2.5 m s
~o
1 2 1.8X10 *Ix 21C 67 %
‘ 45% ~47%
1 3 1.38%X10 *lx 21C 68%
) 2.2X10 %1x >10 km
1 4 1.25X10 °lx  21C 68%
- 16.5C~15.5C 138 m
22:05 2 1 1.11x10°lx  20C 70%
2 2 1. 08X 10 *lx 20C 70%
2 3 1.07X10%1x  20C 70% 6 900 m
3
7 700 m
Table 3 The recorded data of the dynamic experiment
A 8 400 m
720 km/h( )
1 800 m 1 000 m 9 600:m
1.25%X10°1 10 k
* " 0.9; 2.5m
21C 68% ; A B ;
1’\’2 ( )9
23 0.2 s; 2.
15 000 m
m ( )3 4,
’ ’ 60% ~100% s
’ o
) 4, 6
s s Table 6 The results of viewing-distance evaluation
154 m, 160 m, 45°, /m A B
113 m, 5 o
A 2.2X10%1x,2.5 m 7 979 7 743
Table 4 The illuminance of the static experiment 6.3X107%1x, 12 879 12 074
A )
21 : 00 4.5X10 %1x 40% 19.5C 7 979 m, 8 400 m ( );
21 : 40 12 879 m, 15 000 m (
( ) :2.8X10 *1x 45% 16.5C Do s
(7.7 km ) R R
22+ 37 :2.2X 10 Ix i ’ °
47% 16.5C
(8.4 km ) :3.7X 10 *1x
o 11 12
B 47% 15.5C °
2.3X10 %1lx L
b
:2.3X10%1x
. 47% 15.5C ’ P ’
:2.1X10 °Ix
1— 52— 33—
s [7-8] . ; 4 _ ; 5 _ .

, 0.002 3 Ix, 0.05, 0.5,
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107"W/(cm?® « sr),
1 024X768,

310 mm,
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Fig. 11 The simulation scene of the plane

12

Fig. 12 The simulation scene of the ground target
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