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Research of performance grade and development route of image intensifiers

LIU Yu", SHI Li-Hui’®

(1. Xi'an Institute of Applied Optics, Xi’an 710065, China;
2. System Engineering Research Institute, Beijing 100072, China)

Abstract: A method for judging the performance of image intensifiers is described and used for night vision devices.

Based on the operating distance model, some factors affecting the detection ability are analyzed. The difference be-
tween test conditions for integral sensitivity, ultimate resolution and actual night vision environment is studied. The in-
fluences of night sky radiation spectral characteristics, spectral attenuation characteristics of atmospheric transmission,
and spectral difference of background reflection characteristics on detection distance are analyzed. The shortcomings of
traditional methods for judging the quality of the image intensifiers are sorted out. Figure of Capability (FOC) is pro-
posed, which consists of signal-to-noise ratio, resolution tested in low illumination and low contrast, and technical fea-
tures. The performance echelon and intergenerational of two major technology routes (including GaAs tubes and multi-
alkali tubes) are analyzed with FOC, and one kind of Gen. 3rd development route is designed. Experimental results
show that FOC can accurately reflect the developing law of the technical route and grade of image intensifiers.

Key words: night vision, image intensifier, performance grade, spectral characteristic
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sponse ranges of photocathodes
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Table 2 Specification of GaAs image intensifiers of USA

P Omni [ Omni IT Omni Il Omni IV Omni V Omni VI Omni VII Omni VIII Omni IX
arameter
1982 1985 1990 1996 1999 2002 2006 2010 2010 STD
Sensibil pA/lm - 850/1 000 1000 1350 1 800 1 800 2 000 2200 2 000 thin film 2200
ensibil-
" ASW 100(830)  100(830)  135(830)  190(830)  190(830) 230(830) - 190(830) 240(830)
ity m
60(880) . - 90(880) 100(880)  120(880) 80(880) 120(880)
57~64 57~64 57~64 57~64 64~72
Resolution/(1p/mm) 36 45 51 57~64
36(HL) 36(HL) 36(HL) 36(HL) 36(HL)
1~2 1~2 1~2 1~2 1.5~2.5 1.5~2.5 0.8~3.5
Gainx10* cd/m?%Ix 0.6~1.1 0.8~1.6
4~7 4~7 4~7 4~7 4~7 4~7 4~7
Signal to noise ratio 14.5 14.5 19 21 21 25 28 225 33
Life/h 7500 7 500 7500 7 500 7 500 10 000 10 000 7 500 12 500
Halo/mm 1.47 1.47 1.47 1.25 1.25 0.9 0.7 1 0.75
EBIx107 Ix 2.5 2.5 2.5 2.5 2.5 2.5 3 3 2
Phosphor P20 P20 P20/P43 P43 P43 P43 P43 P43 P43/P45
ATG
Power supply ABC ABC ABC ABC ATG ATG ATG AV ATG

(I K 219% B0 AR BN 8% 2o A7) 3 X G I
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Fig. 3 Performance echelon of Gen. 3rd image intensifier in
USA
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Table 3 Specification of multi—alkali image intensifiers of Europe
Parameter Gen2+ SHD-3 XD-4 XR-5 4G 4G+
1984 1985 1990 2001 2014 2019
pA/Im 550 600 700 700~850 1100~1 350 1500~2 300
Sensibility oW 40(800 nm) 55(800 nm) 60(800 nm) 78(800 nm) ) )
30(850 nm) 45(850 nm) 50(850 nm) 65(850 nm)
Resolution/(lp/mm) 40 54 60~64 64-70 6472 7a-T
20(200 Ix) 55(200 Ix) 55(200 Ix) 55(200 Ix)
Gainx10* cd/m?/Ix 0.8 1.2 10~1.8 1.0~1.8 1~2 1~2
Signal to noise ratio 19 20 20~22 25~28 28~30 30~32
Life/h 7 500 10 000 10 000 15 000 15 000 10 000
Halo/mm - - 0.8 0.6~0.8 0.7 0.7
EBIx107 Ix 0.15 0.15 0.15~0.25 0.15~0.25 0.15~0.25 0.15~0.25
Phosphor P20 P20 P23/P43 P43/P22 P43/P22 P43/P22
Power supply ABC ABC ATG ATG ATG ATG
F4 =REGIGEISFIERRIEIT
Table 4 Specification of Gen. 3rd image intensifier in plan
Paramelter P P2 P3 P4 P5
wA/lm 800~1 600 2 000 1 600~2 200 1 800 ~ 2 200 2200
Sensibility AW - - 135(830 nm) 155(830 nm) 200(830 nm)
50(880 nm) 80(880 nm) 90(880 nm) 110(880 nm) 120(880 nm)
Resolution/Clp/mm) 24~36 55 50~64 64 68~74
- - 32(100 1x) 36(200 Ix) 40(200 1x)
Gainx10* cd/m*/Ix 0.8~1.0 1.0 1.0 1.3~2.5 1.5~2.5
Signal to noise ratio 18 22~23 25 28 30~32
Life/h 5 000 10 000 10 000 10 000 10 000
Halo/mm 0.8 0.6~0.8 0.7 0.7 0.7
EBIX107 Ix 0.25 0.25 0.25 0.25 0.25
Phosphor P20 P20 P43/P20/P31 P43 P43
Power supply ABC ABC ATG ATG ATG
7 >§ PR 5 R B PR EE VT FCE i85 0 T H AR FRIE R 2
3 =-52 E£3| % DA W AR A A SRR B A A
) =g §2°5 3| % FOC P4 7 38 A5 %4 BOE RO (& i ik
S L B BOCHIR . SRR B IR K R BT
. 0 S Hm SEERIOE K SRR R, g
= Lo R B ER BB K251 (0. 8~1. 7 )
- JO7 FE A R B AL T BB AR R , n] X5 5 2 R e AL
| ‘ uu W AR P8R R o SR A T, X BB B R A T A
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K4 —AUGRIEsR AR A TR 4 HE

Fig. 4 Scheduling of Gen. 3rd

image intensifier
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