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Abstract Active near-infrared imaging system used for traffic monitoring and regional security monitoring is an
important application of night vision system. The function range of night vision system is an important performance
indicator and the main basis for system design. A method for evaluating the function range of system is proposed
according to the needs of the design and analysis of active near-infrared imaging system. The method can determine
the detection capability of system on the target at a given distance. Based on the calculation of the distribution of
irradiance on the target at a given distance according to the atmospheric transmission theory, the irradiance is
simulated utilizing the principle of equivalent lighting at a short distance. Then the detection capability of the system
on the target at a given distance is evaluated according to Johnson criteria and imaging theory. The corresponding
tests are carried out, and the tested results are compared with the actual outdoor measurement results. The method
is applicable for general optical imaging systems.
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Fig. 1 Schematic of active NIR camera system
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Fig. 4 Schematic of light divergence angle test system
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Table 1 Theoretical and measured values of irradiance on the target
Serial N MFaS:er Nominal Environmental Theoretical Measured
Dertal ;No. po‘:ggrc/ew distance /m irradiance E, /lx irradiance E,/(uW/cm®) irradiance E,./(pW/cm®)
1 17.2 50 0.42 19. 46 20. 31
2 17.5 50 0.41 18.03 20. 28
3 17.0 50 0.48 18.52 20. 26
4 16. 8 50 0.51 20.97 20. 36
5 17. 4 50 0.46 19. 69 20.23
6 17.1 50 0. 44 17.92 20. 15
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Table 2 Test

results of cameras

Serial Divergence Source Irradiance entering Ultimate Test results

No. angle /rad power /W the CCD /(pW/cm?) resolution angle (detect/identify/distinguish)
1 0.105 17.2 5.85 6'53" Qualified/qualified/unqualified
2 0.110 17.5 5.42 717" Qualified/unqualified/unqualified
3 0.107 17.0 5.56 717" Qualified/unqualified/unqualified
4 0. 100 16. 8 6. 30 6'29" Qualified/qualified/unqualified
5 0.105 17. 4 5.91 6'53" Qualified/qualified/unqualified
6 0.112 17.1 5.10 7'43" Qualified/unqualified/unqualified

VA SO TR AT E AR 5 H TR Y i DU B AR
B HREE N E. . (R BREER Ll s &8 P o o5 i
H AR A AR i v i 23 BRS04 R 00 48 1R HL RE % 43
B fc /N A BRI BE  JE T (O 2T B R4y B
fiio LIPS 1 IR ] . e /N AT 4 Bk 2k s R B a =
160 pm (L& 8) , M BR AT 9 M1 ol o =6"53" (5 13 41

%80 . #% o fLA ) A, tan 6=0. 002, 75 5 ] i
Zi A AR AF G (detec) THU n=6, (6) AL 7 I
TGS FR B S 65 468 5 Y3 55 ) Gidentify) T HCn=
16, (6) 2UAN AL o 5 D5 AR AL A0 B B B 5 A 5 DA 26
2 (distinguish) FH n=21, (6) A BT« 75 0 #5514
LR PR B A B4

P8 A A R R A I AR

Fig. 8 Some tested results of the limited resolution angle
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