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Combining-SNCR evaluation of dual-models aerial targets’
infrared bands
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2. Key Laboratory of Intelligent Infrared Perception, Chinese Academy of Sciences, Shanghai 200083, China;
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Abstract: The detection of the aerial targets applied on the space-based platform has disadvantages of
long distance, weak signal of targets, complex background clutters and detector noises. Therefore, to
obtain the strongest signal of the target, it is crucial to determine the bands used during the process of
detection. The trapezoidal plume and the cone plume simulation model are systematically established,
meanwhile an SNCR method combining the signal to noisy ratio(SNR) and the signal to clutter ratio
(SCR) is proposed to determine the detection bands. The experimental result shows that, different aer-
ial targets have different SNCR values, but with the same peak value. According to the method men-
tioned above, bands have been determined and eventually the values are as follows: 3.7~4.15 wm in
MWIR band in which interval is not less than 0. 3 pm, 8~12 wm in LWIR band in which interval is not
less than 0. 3 pm.

Key words: infrared detection, infrared bands, SNRC, aerial targets, dual-models
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Fig. 1 The real form of trapezoidal plume
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Fig.2 The real form of cone plume
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Fig. 3  The simulation model of trapezoidal plume
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Fig.4 The simulation model of cone plume
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Table 1 The basic parameters of three types of tar-
gets
LA B2 F15 W
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Fig.7 SNCR of B2 at a flying height of 15 km, (a) medium wave 3~5 um high cumulus cloud background SNCR, (b) medium
wave 3~5 um standard cirrus background SNCR,(c) long wave 8~12 pm high cumulus cloud SNCR in the background,(d)SNCR in

the background of long-wave 8~12 pm standard cirrus clouds
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Fig.8 SNCR of F15 at a flying height of 15 km, (a) medium wave 3~5 pm high cumulus cloud background SNCR, (b) medium
wave 3~5 um standard cirrus background SNCR, (c)long wave 8~12 um high cumulus cloud SNCR in the background, (d)SNCR in
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the background of long-wave 8~12 pm standard cirrus clouds
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Table 2 The parameters of tail frame

ML R RMAE R m, REK BB R m, REK
(1,1,1,1)

B2 (1,4,8,16) Jo
(934,496,365,310)
(0.6,0.6,0.6,0.6) (0.6,0.9,1.2)

F15 (1.2,2.4,4.8,9.6) (0.9,1.2,1.5)
(805,420,320,260) (800,660,500)
(0.5,0.5,0.5,0.5) (0.5,0.75,1)

P& (0.5,1,1.5,2) (0.75,1,1.25)

(640,336,250,200) (640,530,400)
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Table 3 The parameters of detection system
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Fig.9 SNCR value of Boeing at a flying height of 15 km, (a) SNCR in the background of 3~5 um high cumulus cloud in medium

wave, (b) SNCR in the background of 3~5 um standard cirrus cloud in medium wave, (c) Long wave 8~12 um high cumulus cloud
SNCR in the background,(d)SNCR in the background of long-wave 8~12 um standard cirrus clouds
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Fig.10 SNCR value of Boeing at a flying height of 5 km, (a) SNCR in the background of 3~5 pm high cumulus clouds in medium
wave, (b) SNCR in the background of 3~5 pum standard cirrus in medium wave,(c)Long wave 8~12 pm high cumulus cloud SNCR
in the background,(d)SNCR in the background of long-wave 8~12 pm standard cirrus clouds
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Table 4 Radiation intensity of different parts of the aircraft in different bands

kLR B pm 4.05~4.15 3.95~4.15 8.5~9 9.2~9.6 9.6~12
- FE NN ST 5 B W/Sr 1438 1477 100 16 69
AR IO B W/Sr 1 440 1480 1479 420 2692
s FEHAH ST 5 W/Sr 313 321 28 4.6 20.7
B ST 5 E W/Sr 313 322 188 55 384
. FEJAR SR 5 W/Sr 101 104 15.6 2.7 12.5
s AR GO B W/Sr 102 106 629 186 1223

£S5 ZEXNBRERET R TH SNCRIEE R R | K B B8] R FiEE SNCR.SNR #1 SCR{E
Table 5 SNCR peak band, band spacing and peak SNCR .SNR.SCR values for three types of aircraft targets in
different backgrounds

PN By L B pm BRI pm (& SNCR I8 SNR I SCR

B2 4.05~4.15 0.3~0.5 78.6 79 803

s F15 4.05~4.15 0.3~0.5 16.9 17 175

e 4.05~4.15 0.3~0.5 5.67 5.7 57

B2 3.95~4.15 0.3~0.5 80.7 81 600

PR ES & F15 3.95~4.15 0.3~0.5 17.6 17.8 130

ey 3.95~4.15 0.3~0.5 5.9 6 42

B2 9.2~9.6 0.2~0.5 18.7 18.9 118

K mHa F15 9.2~9.6 0.2~0.5 2.6 2.6 16
e 9.2~9.6 0.2~0.5 8.02 8. 12 50. 6

B2 8.5~9/9.6~12 0.35~0.5 73/131 82/174 165/201

KRS = F15 8.5~9/9.6~12 0.35~0.5 9. 8/20 11/26 22/30
g 8.5~9/9.6~12 0.35~0.5 29.5/58 33/78 66/89

8.5~9 wm, P BE A B AE 0. 35 wm DA [ o AR SC 4T XA ST 7 A T 3k o
25515 M L AV 2 LIRS 1Y SNCR B H bR i3 B
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