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Test Method of IRST Detecting Cruise Missiles
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Abstract: First, theoretical calculations of the atmospheric transmission of infrared radiation energy of
cruise missiles and a type of drone aircraft are presented. Then, a test method that uses drone aircrafts to

simulate cruise missiles is discussed. Finally, the test method is proven by an outfield experiment.
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Table 1 Data comparison between two types of drone aircraft

and Tomahawk cruise missiles

Cruise missiles [ drone Il drone
(BGM-109C) aircraft aircraft

Diameter/m 0.517 0.41 0.26
Length/m 6.24 5 3
Cruising speed/(m/s) 238 230 150
Stron/m’ 0.21 0.13 0.5
Siige/m’ 32 2 0.78
Skin radiation at long
wave bands/(W/sr)
8.53 5.56 1.9

(calculate the value under

the same conditions)

42 (AR

RORIE R 2% R GEF 52 B SR AR E FR IR, B
VAL AME IR R G AE — B BE B L RERE IREZ 3 B 47,
BT 0 R RE B RO EE JEEITET R
=5km). ATE [ BEHLEBEDKH FHEE
BT R, RN LMSMERRGHFENEE .
HARL MBS B E MR BE B AR %4, FIFH Lk
AXVEHEBIHLSAREZGHNHESY, R
B, BAE. BES.

FREZERAIERARGERNE 10 km, &
B (20°C), HXHEE 75%, REUSRN 52 BREEAR
IS GEBEN 240 nv/s). FIAAR)~10)T]
DHEHEF KM FRE IR EREIETIE
BEGHIGERLIAN 2.5386 W/sr. TERTFIRE T 10%H)
BT, EHRLIMESBESE KRS FEREPE
2.7925~2.2947 W/st Z B FFERIE], PAH AL R %

20

EAREREREHEARATR; BAEE 15 km
EAr, BENT 40%, SBART 25 CRIRRHT
B BAERHL; 24RE MBETE 10km AR, IBELE 35%~
40%Z 18], BEE 0°C~25CZIaMEFRELRME, W
DA B R R

RS Fa XA L T4, BN 30%A
f, XENFENEELE—10C~25C2 aEk, £
R ER 4T (B BE ILAERBIX B 15 km DA b, BEXRFHLH
ERAR 4, FEULHEEAS S AT MG
BRRIRLR.

4.3 REER

ZHRBRGLERREZMX AR [ 5
AT T3 KR, L RATEER 200 my/s.

FB—RAKEEN 1 Af, BEILE 20 km, i
BE—3C, HXHBE 30%. LSMERARSENEEN
200 m (9 I BISEHLBEAT T3 3 MIRERAEREE, 2
ERBEIEE 4 HIE 5.1km. 53km fl 6.4km.

BoRATRBEEY S A4, BELE 12 km,
IR 25°C, HINEE 35%. ASMER RGN RE
9 150m /9 1 BUEBHUHEAT T 4 MUK BB AR ER
o E BRI PE B 4 B 7E 5.24km.5.09km.5.13 km 1 5.18
km.

BB RE) GRERMRIE, TUEHRRERS
HWEITEEREYE. Bk, "R I RENLE
HRFI RS M RCHT S K B bR o 4 45,
ST AME R RGN FER R TR E .

5 &g

A BRI, ERE. BE. REESHAKX
SEFECHRFMET, TSR T BiR2iE
ERERRERLIMNES R, HFRENESRHE
HAARIRR ST . i, RiEgit. KRR,
HHUBE B ATRBR I E . HBR SRR IR
RAH, EERERHEINGRE T ENTRIE RS
B HAERRWLMRFESINGRERE, TURR @R
“REF/FRI “NEN LTRSS KRS LA
77 FEZMABRRE, WNERLIMEER RGN KA
TR BRI SRR AR B ENELE L.



Fa% B1H Vol.41 No.l
201961 A & 5% LSRRG R FHR B RRRAR TSR R Jan. 2019
R2 HEERMHAHELR Table2  Simulation results according to requirements
Visibility/km Humidity/% Temperature/’'C  Initial energy/(W/sr) Ty,o Ty Tco, Detected energy/(W/sr)
30 —10 3.02 0.94 09121 0.9692 2.5082
- —10 3.02 0.94 09121 0.9692 2.5085
25 5.56 0532 09121 0.9692 2.6168
20 —10 3.02 0931 09121 0.9692 2.4863
" 0 3.65 0.853 09121 0.9692 27523
20 5.14 0.578 09121 0.9692 2.6281
25 5.56 0489 09121 0.9692 2.4015
—-10 3.02 094  0.8846 0.9692 24326
30 0 3.65 0.887 0.8846 0.9692 2.7764
25 5.56 0.581 0.8846 0.9692 2.7677
—10 3.02 0.94 0.8846 0.9692 2.4328
35 0 3.65 0.87 0.8846 0.9692 2.7222
15 25 5.56 0.532 0.8846 0.9692 2.5379
—10 3.02 0931 0.8846 0.9692 2.4113
0 3.65 0.853 0.8846 0.9692 2.6693
40 10 435 0.739  0.8846 0.9692 2.7557
20 5.14 0.578 0.8846 0.9692 2.5489
25 5.56 0489 0.8846 0.9692 2.3291
0 3.65 0.887 0.832 09692 2.6113
30 20 5.14 0.661 0.832 0.9692 2.7376
25 5.56 0.581 0.832 09692 2.6031
0 3.65 0.87 0.832  0.9692 2.5603
i0 35 10 435 0.767 0.832  0.9692 2.6897
20 5.14 0.6179 0.832 0.9692 2.561
25 5.56 0.532 0.832 09692 2.387
0 3.65 0.853 0.832 0.9692 2.5106
40 10 4.35 0.739 0.832  0.9692 2.5919
20 5.14 0.578 0.832 0.9692 2.3973
B 30k: 101-103.
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