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Image analysis of ultra-wide field of view
infrared warning system

ZHOU Yu-long
(Optical and Electronic Engineering Department, Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: To design proper algorithms for ultra-wide field of view (FOV) infrared fisheye
warning system, the infrared image taken by the ultra-wide FOV warning system was studied.
The target in the infrared image is a point target, and its background is complicated. For the sky
background, its radiance will decreases and target moving track will be bent as the elevation
angle increases. Such situation is deteriorated with the increase of FOV angle. Based on the
design theory of the infrared fisheye lens, the illumination of the system image plane was
analyzed and calibrated with CDS100-04 black body. It is found that the relative standard
deviation of the gray value in different positions is only 2. 26%, which indicates good image
illumination uniformity. Finally, the detection distance of this system is analyzed, which is
about 9. 6 km.
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Fig. 1 The infrared image taken by ultra-wide

FOYV infrared warning system
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Table 1 CDS100-04 black body parameters

BEESEE/C Kot RERE/ BE¥SHE
0~100 0.974£0.02  40.003(0F75C) 40.3%

F2 TRACELSNKREE
Table 2 The gray values of different positions

g 1 2 3 4 5 6 7 RSD/%

KEME 42.19 42.08 42.51 42.61 42.43 43.12 43.03 2.26

B2 BEr#EBHHINES
Fig. 2 The infrared image with black body

overflooding field of view
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Fig. 3 The infrared image of ultra-wide FOV

infrared warning system
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Fig. 4 The sky background gray value contour line as

the function of altitude angle

4 BRUBASNEG T BIREHH
T 45 R 5 AT
BAMALIMEEREN T RRGHRR RN
SR RTEA A SME T T b BATB A6 5
B 0019 5 3R T W J2 9 AR 0L AR » B SR <



¢ 874 REFYEE¥ 2010,31(6)

LED AY PN R AR -g - F D) A S L )

AL R A B AEL DT R =5 8] 5 AR & B “Af TR
W A (8 99 25 (] B B AR TR 1R =5 (R A2 25 i, O HLB SR
R S 3K B0 R B L [, X T AR E
B3R B A, FELLAM AR P Hoaz s Pl K 22 o —
ML, B5~7 5T EF B H RN LA R
G RAT BPLIE . E T B GRS PR B 7R LS H 4R
REATEBERGF B TG MOAR, LT
B0 i 2 B 5 gl R P S R, WA A RS i AR
R

H b il 2

EH5 BEFFRBEUERS R K L AT
Fig. 5 The flight track of domestic training aircraft in
the middle of FOV

B 6 B =B g7 5k 435 10 4 BT S B Y i ik
Fig. 6 The flight track of domestic training aircraft on
the edge of FOV
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Fig. 7 The flight track of domestic aircraft on the

edge of FOV
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