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forward a new way to increase the detecting distance suitable for low speed object. This method is multiplying the

frame integral time. Based on the revised apparent distance detecting equation, the affect of the frame accumulation
integral time

to the detecting distance was studied. The influence of the frame accumulation on the detecting distance at different

illumination intensities was analyzed theoretically. At about 10 * Ix and 10 ° lx, it can raise the distance to 157%
and 131%, respectively. The field experiment at weak illumination showed that this method was effective.
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The low light level (LLLL) night vision system now plays a more important role in military affairs, and

people always focus it on the detecting distance. This thesis analyzed the diatance detecting equation, and brought
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Table 1 Johnson criterion of vision observation level

ey

Observation Definition Line pairs
level needed N.

Detection Detecting a target in the 1.04£0.25
visual field

Recognition Classifying  the  target 4.0+0.8
( such as tank, truck,
human etc. )

Identification Distinguishing the type or 6.4+1.5

other charcter of the target
(such as T-72 tank,leopard
[l tank etc.)
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Fig. 1 Transformation of the distance in different

luminances and integral times
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Table 2 Comparison of the detecting distance of no operation, two frames and four frames accumulation

Luminometer Distance of Distance of

Multiply of two

Distance of Multiply of four

L, /Ix 0.04 s (R/m) 0.08 s (R/m) frames integral 0.16 s (R/m) frames integral
10 ° 3.5 4.8 1. 38 6.6 1. 89
2X107° 6.2 8.5 1. 37 11.4 1. 84
5X107° 12.5 16. 4 1. 31 21.3 1.71
10 * 20. 6 26.2 1.27 32.8 1.59
2X107* 29.3 36.2 1.24 44.0 1.50
5X10 * 42.5 50.9 1. 20 59.9 1. 41
107* 53.5 62.6 1.17 72.3 1.35
2x10 * 63.1 72.8 1.15 83.0 1.32
5X10 3 77.6 86.9 1.12 97.5 1. 26
1072 88.9 99.5 1.12 110.5 1.24
2X10 * 98. 6 109. 5 1.11 120.7 1.22
5X1072 113.3 124.5 1.10 135.8 1. 20
1071 122.6 133.9 1.09 145. 4 1.19
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Fig. 2 Images of field experiment. (a) no operation;

(b) two frames integral; (¢) four frames integral
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Table 3 Values of measured distance

No Two frames Four frames
operation integral integral
Distance /m 7.2 9.3 12.2
Increased multiply 1 1. 29 1.7
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