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Evaluation factor for photocathode detection in low-level-light
night vision system

HU Chaolong', LIU Lei', QIAN Yunsheng', MO Yongchao', BAI Xiaofeng’, SHI Feng’
(1. School of Electronic Engineering and Optoelectronic Technology, Nanjing University of Science and Technology,
Nanjing 210094, China; 2. Key Laboratory of Low-Light-Level Night Vision Technology, Xi'an 710065, China)

Abstract: Spectral matching factor is an important parameter for the performance evaluation of the low-light-
level (LLL) night vision system. However, the traditional spectral matching factor can only reflect the degree
of coincidence between the spectrum of the photocathode and the target in the response wavelength range, and
cannot distinguish the performance of different generations of photocathode in LLL night vision system.
Therefore, an evaluation factor equation was established to describe the effect of the photocathode on the
detected scene, combined with the initial contrast, the integrated sensitivity and the spectral conversion
coefficient. Meanwhile, the initial contrast formula of the target and the background was improved to increase
the accuracy of the initial contrast. The spectral matching factors and the proposed evaluation factors of a
super-second generation photocathode material and a third generation photocathode material which named
New S,s and GaAs with different targets were calculated. The spectral matching factor between New S,5 and
the target was greater than that between GaAs and the target, which proved the limitation of the spectral
matching factor. The evaluation factor between GaAs and the target was greater than that between New S,5 and
the target, which proved that the proposed evaluation factor could evaluate the performance of LLL night
vision system more effectively.

Key words: low-level-light night vision system; spectral matching factor; initial contrast; evaluation factor;
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Table 1 Calculation results of spectral matching factor
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Table 2 Evaluation factors of New S,5 photocathode under full moonlight conditions
. higi KRBT
- AT FIER I s A I
a(S,t) 0.7366 0.7696 0.7648 0.7348 0.7677 0.7630
a(e,t) 0.1333 0.1739 0.1922 0.1407 0.1813 0.1996
Co 0.3002 0.0786 0.1756 0.3189 0.0935 0.1707
) 5.4662 1.2808 2.7133 5.6450 1.4903 2.5852
*3 BBHETEHT NewS,s SAFARAIENEF
Table 3 Evaluation factors of New S,5 photocathode under clear starlight conditions
- 7 VI R
- A K e i THT
BT F A FEHEEL e FF A FEHEEL
a(s,n 0.5623 0.6012 0.5832 0.5650 0.6039 0.5859
a(e,t) 0.0253 0.0350 0.0409 0.0278 0.0375 0.0434
Co 0.3072 0.1220 0.3027 0.3264 0.1430 0.3220
) 11.2181 3.9166 8.8539 11.3980 4.4451 9.1643
F4 FHEAEHET GaAs XEBPRAIFNETF
Table 4 Evaluation factors of GaAs photocathode under full moonlight conditions
s LAy KRB T
N BT R A FIE BT FF A Ky
a(s,n 0.5247 0.508 1 0.4652 0.5165 0.4999 0.4569
a(e,t) 0.1333 0.1739 0.1922 0.1407 0.1813 0.1996
Co 0.2201 0.0998 0.2255 0.2363 0.1192 0.2072
) 5.3357 2.0844 4.2867 5.5320 2.4185 3.8305
x5 BHETEHT GaAs XEPRAIFNETF
Table 5 Evaluation factors of GaAs photocathode under clear starlight conditions
S LAy KRB T
N BT R A FE WAL B A L
a(S,n 0.4349 0.4689 0.4383 0.4351 0.469 1 0.4384
a(e,t) 0.0253 0.0350 0.0409 0.0278 0.0375 0.0434
Co 0.3150 0.1215 0.3385 0.3305 0.1386 0.3538
) 15.9579 5.4339 13.5398 15.9762 5.9898 13.7397
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