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Analysis of the operating distance of infrared polarimetric imaging
system considering the non-ideality of the detector
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Abstract: To compare the detection capabilities of traditional infrared imaging systems and infrared polarization imag-
ing systems, the operating distance models of the systems were established based on the minimum resolvable tempera-
ture difference and the minimum resolvable polarization degree difference. The effects of parameters of non-ideal detec-
tors on the detection capabilities of the systems were discussed, and the corresponding experiments were designed to ver-
ify the reliability of the established models. This provides a reference for the selection of imaging systems in different
application scenarios in actual detection.
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s §i|ican Wafer and Plane Blackbody Angle versus DoLP Relationship
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Fig. 8

the DoLP

The theoretical, measured and simulated curves of

R3 THWHER

Table 3 The experimental result

NeDoLP {5 EL{fi/ NeDoLP il {f/

A AR B
(%) (%)

10° 0.0217 0.2958 0.304 8 2.952%
15 0.0371 0.2962 0.3029 2.212%
20°  0.064 1 0.2967 0.309 8 4.229%
25°  0.1039 0.297 1 0.3127 4.989%
30°  0.1620 0.297 4 0.3106 4.250%
357 0.2262 0.298 4 0.3101 3.773%
40°  0.3054 0.3016 0.3122 3.395%

R4 ANMBBRENRITEMRES
Table 4 The maximum operating range of the infra-

red imaging system

Probability 0.5 0.7 0.8
Detection/(km) 7.544 5. 827 4.253
Recognition/(km ) 2.305 1. 746 1.255
Identification/ (km) 1.243 0.985 0. 668

AR LL AR 2 G2 fiark BRI R B, ) AR S8
TR AT AR BN R R R £ 8 i IR A
B ARGV E IR RS 5 21, I3k 5 s

JI e 1D F bs A5 5 O AR 5 22 5 R T LR

x5 IMRIRMGREHRIZIERES
Table 5 The maximum operating range of the infra-

red polarization imaging system

Probability 0.5 0.7 0.8
Detection /(km) 9. 836 7.835 6. 328
Recognition/(km) 2. 864 2.532 1.937
Identification/(km) 1.037 0.998 0.874

22, JIT AAE KRR I 7 5% T £0 M Ak i1 3R G2 1R
IRE S ZM TLAMIR R GE . TR IS HOR A |
W56 5 bR 722 AR 2 XA 2 i 25 21 7 A
], AF A SCHRAIE A A5 R G4 PR B A RL AT oy S B
MR R 5 TSR R R RIS %
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