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Abstract

In order to meet the needs of modern war, it is very important to accurately measure the incoming
target. Radar detection is the main detection method currently used. As radar is active detection, it
will expose itself in the detection process, and it is easy to be targeted by enemy anti-radiation
weapons. Moreover, weapon stealth technology has become the mainstream at present, and the
limitations of radar are increasingly obvious. The infrared passive measurement method is dif-
ferent. Any object with temperature will radiate energy. With this feature, it will not expose itself,
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and also can obtain the distance and temperature information of the incoming target very accu-
rately. Based on the above background, this paper generated transmittance data under different
temperatures and distances from target at different wavelengths by Modtran, and used Matlab to
calculate the target’s irradiance under different temperatures and distances. Through the analysis
of the irradiance data and simulation, this paper puts forward the concept of lines to the target
temperature and the distance. A new infrared passive ranging method is developed by using target
temperature line and range line. Secondly, the correlation analysis of the irradiance of the target
in the spectrum is carried out, and it is found that the irradiance ratio of 9.0~9.2 and 9.2~9.4
bands is independent of temperature and strongly correlated with distance. Based on this finding,
a new passive ranging method is proposed in this paper. The combination of the above two me-
thods can improve the accuracy, fault tolerance and robustness of ranging.
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3. SLIGZER
3.1 {HESCIOEH

ARSI IRy Windows 8.0 R4, AbFE 2475 Intel(R)Core(TM)i5-3230M CPU@2.60GHZ, i
17 4G, 64 f#fE 54 A3 matlab r2018b #4745 5. RAEEZIHHEHAE: pecmodwind.0. HHEILA K
4: IMB-SPSS-Statistics-25.
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3.2.1. MEEFHFE1L
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Figure 1. 600~800 K isotherm
[ 1. 600~800 K B4 [E
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Table 1. 2:1:15 Km isotherm coefficient
F= 1. 22115 Km HEE R

M (K) R k HFE b HE)E R2
800 4.948 -593.514 0.999
850 5.900 -818.877 0.999
900 6.888 -1090.712 0.999
950 7.899 —1410.4070 0.999
1000 8.921 -1778.575 0.999
1050 9.948 —2195.181 0.999
1100 10.971 —2659.667 0.999
1150 11.985 —3171.070 0.999
1200 12.985 —3728.119 0.999
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Figure 2. Isometric line of 800~900 K target
2.800~900 K B¥RrHIZIE L
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Table 2. 800:10:900 K isometric coefficient
%2 2.800:10:900 K ZIE A

i R Kk HFE b HE)E R2
2 4.606 ~536.565 0.998
3 4.269 —476.928 0.998
4 4.095 —447.901 0.998
5 3.993 —431.863 0.998
6 3.931 —422.287 0.998
7 3.889 ~416.168 0.998
8 3.861 ~412.045 0.998
9 3.841 ~409.183 0.998
10 3.827 —407.092 0.998
1 3.815 —405.456 0.998
12 3.806 ~404.136 0.998
13 3.799 —403.095 0.998
14 3.794 —402.260 0.998
15 3.789 —401.569 0.998
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Figure 3. 900:10:1000 K isometric line
3.900:10:1000 K S84k
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Table 3. 900:10:1000 K isometric coefficient
%2 3.900:10:1000 K ZIE &

PR R k #E b HEJE R2
2 5.954 —868.652 0.998
3 5.517 —771.816 0.998
4 5.291 —724.706 0.998
5 5.159 —689.689 0.998
6 5.078 —683.162 0.998
7 5.025 —673.246 0.998
8 4.988 —666.567 0.998
9 4.962 —661.933 0.998
10 4.943 —658.550 0.998
11 4.928 —655.902 0.998
12 4.917 —653.767 0.998
13 4.908 —652.084 0.998
14 4.901 —650.732 0.998
15 4.895 —649.614 0.998

3.2.2. MEHE?2

XTI 2, SIS T RS R

AR SO AS ) 7 5 B A e R FEARLAF DG A 0 i, R — @ I K T 450 K B, 9.2~9.4 pm 5 9.4~9.6 pm
BB R IR EE — e IR B N IE T SR TEOC, HEEEAER, IR ER . ErE R Bl
BE, ] DRSS B ARSE I8 B HArEE B . @i (&, 153 450~1150 K. 2~20 Km X 3 45 i
FELCAR, R0 B ) LeAE 4% 100 K S8R E - FF, AR — M, 43 AliEEES N 2 Km, 5 Km, 10 Km, 18
Km A RO R EAT 05 3, AN TR B 04 B LA 3k AT R B, SR X 18 Km R %dirbty, 1 Km AR
SIRIRE, HEATER RN, LR E 4-10:

Table 4. 450~550 K dual-band ratio data
%% 4. 450~550 K BUKELEL (B 51

e Min Max Ave R
16 Km 1.614653 1.604124 1.623888 0.00612
17 Km 1.698903 1.687782 1.708657 0.006144
18 Km 1.78616 1.77442 1.796458 0.006169
19 Km 1.871546 1.859192 1.882381 0.006195
20 Km 1.951675 1.938739 1.963022 0.006221
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Table 5. 550~650 K dual-band ratio data
%% 5. 550~650 K WU EREL 1B HiE

e Min Max Ave R
16 Km 1.623888 1.637073 1.630847 0.004042
17 Km 1.708657 1.722583 1.716007 0.004058
18 Km 1.796458 1.81116 1.804218 0.004075
19 Km 1.882381 1.897852 1.890547 0.004092
20 Km 1.963022 1.979223 1.971573 0.004109

Table 6. 650~750 K dual-band ratio data
%% 6. 650~750 K WU EREL (B B4R

e Min Max Ave R
16 Km 1.637073 1.646397 1.641959 0.002839
17 Km 1.722583 1.732432 1.727744 0.00285
18 Km 1.81116 1.821559 1.81661 0.002862
19 Km 1.897852 1.908794 1.903586 0.002874
20 Km 1.979223 1.990681 1.985228 0.002886

Table 7. 750~850 K dual-band ratio data
5% 7. 750~850 K MUK EZEL (EEiE

e Min Max Ave R
16 Km 1.646397 1.653294 1.649991 0.00209
17 Km 1.732432 1.739716 1.736228 0.002098
18 Km 1.821559 1.829249 1.825566 0.002106
19 Km 1.908794 1.916887 1.913012 0.002115
20 Km 1.990681 1.999156 1.995098 0.002124

Table 8. 850~950 K dual-band ratio data
3% 8. 850~950 K MUK EXLL B B

fisr Min Max Ave R
16 Km 1.653294 1.658577 1.656035 0.001595
17 Km 1.739716 1.745297 1.742611 0.001601
18 Km 1.829249 1.835142 1.832306 0.001608
19 Km 1.916887 1.923087 1.920104 0.001615
20 Km 1.999156 2.005649 2.002525 0.001621
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Table 9. 950~1050 K dual-band ratio data
5% 9. 950~1050 K MUK ER LL (B #3R

PR Min Max Ave 1RZ
16 Km 1.658577 1.662742 1.66073 0.001254
17 Km 1.745297 1.749696 1.747571 0.001259
18 Km 1.835142 1.839786 1.837542 0.001264
19 Km 1.923087 1.927975 1.925614 0.001269
20 Km 2.005649 2.010767 2.008295 0.001274

Table 10. 1050~1150 K dual-band ratio data
5= 10. 1050~1150 K WU EZ L (E 5

R Min Max Ave R

16 Km 1.662742 1.666101 1.664473 0.001009
17 Km 1.749696 1.753244 1.751524 0.001013
18 Km 1.839786 1.843532 1.841716 0.001017
19 Km 1.927975 1.931917 1.930006 0.001021
20 Km 2.010767 2.014896 2.012895 0.001026

4. HERWHE
Fl MODTRAN 1/ FUIR o 980 K. FE S5 WL 10 Km 4245 16 H bR R IR BE AR, 5 A i B i F

7 11:

Table 11. 10 Km verification data
5% 11. 10 Km I8iE 83

W B (um) 3.2~3.4 8.2~8.4 9.2~9.4 9.4~9.6

10 Km 681.3614 271.1297 228.9505 183.3893

1) Hednt 3.2~3.4 pm, 8.2~8.4 um PN BB AT ILA S RN 9.908, SilE /¥R
1 #HATILHES, HFril B a2y 950~1050 K.

2) 4 10 Km [R5 HR FE 2R 5 950~1050 K A EE B2k 7E [F] — AL bl N A7 Lh e, WR¥E iR BE B2k
W& 2H, 9 Km HIBE B #IA X N: y = 4.962x — 661.933, 10 Km BEE £k %A N y = 4.943x — 658.55,
11 Km FPE B 2RIA AN y = 4.928x — 655.902, K m(271.1297, 681.3614)7 N &Rk Arh, KREUEL
AP RIS, S EEIE AT 10 Km 5 11 Km BEE L 2 7], HFF 10 Km FEE4E 0.2827,
11 Km R &2k 26.5957, Frbh HFREEESITECA 10 Km.

3) ARIEERM ik =, HHAS 9.2~9.4 um 5 9.4~9.6 um P ELAIARIBE ELE My 1.248, h )A%, Hix
3R B2 Y Bl iy 950~1050, Kf 1.248 5 950~1050 K X 7 ()% [ &2 HUAB R BEATULAC[5], T 4% 12:
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Table 12. 950~1050 K dual-band ratio data
5% 12. 950~1050 K MUK ER EL{E#4E

fER= Min Max Ave R

8 Km 1.187205 1.190128 1.188716 0.001229
9 Km 1.213019 1.216009 1.214565 0.001231
10 Km 1.247442 1.250522 1.249034 0.001233
11 Km 1.29485 1.298054 1.296351 0.001236
12 Km 1.357105 1.360471 1.358845 0.001238

1.248 /T 1.247 5 1.250 2 [a], A LAR] 40 HAREE 24 10 Km.
4) ZEETRN T E— SN R, nTEPR R EN 10 Km, BT Pl 22 B brib 0
M ARIEEE A 10 Km, KEsste.

5. &g

ARSI T X B ER S 1 PR B, iR AL 2 E BRI, RN H AR R B T AT LA AL
P v S AR (A o JLIRA SO ORI 9.2~9.4 umy 9.4~9.6 um P B HUAE 5 i FE I TG e BA S b5
PRSI IRAR OGN . DU RS A R B, (ERT DL A, JE R A I B S A R R, A
PRER UG, R R R I R A AL B R B AR AR LR, S PR W ANER B B R AN TG K, i R R B B
A MR LR N, AR ASIREE B 2R (34, BRESZRIT P IR FF AR . 0 e Tz BE 2 H AR agEAT XU
B EIEE, 9.2~9.4 um. 9.4~9.8 um XU BRI LA LT 5 AR Z =2 Tc R &, H5EREA AR RN
FANE, (HEEH RN IR, MRS, 2 HARREE/NT 450 K I, IXRARSCIE CAN 2 DA
WiEEES . R Ui B, KPR RS &, RETREEHIE 10%UA, T &k Hix, RE
LI FE 5% LA, RS FEAH B A B (AT MRS A EORERTT

SE Tk
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