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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 9.6km.

Keywords: ultra-wide field of view
analysis

Wedm H B BRI H B W &R kAT H #
DOI:
F4TH :

infrared fisheye warning system infrared image imaging

WAERE - AER@980-), F, WAbmMA, A, FEEMNFCEIPURE S TAE.
1E3& i
1 # Email: zyljg@126.com

B A 1
HAR Kz S 75 il BRI M IR LTS IRE B L . 2T A RSk 1) it

2% K -

L] fR[arsse, F9k 22 LLAMHTEOR R ik e [J] 4L8MAR, 2006, 28(1):47-49.

HE Li-ping, WEI Ping-lan.The development of infrared countermeasure technology and its equipment
[J] . Infrared Technology, 2006,28(1):47-49.(in Chinese with an English abstract)

(2] FRAIUCERDE AR M AEst: Rasibket, 2003.

WANG Yong-zhong. Modern military optical technology [M] . Beijing :Science Press, 2003.(in Chinese)

[3] WANG Yong-zhong. Some key problems about the design of IR thermal imaging fish-eye lens [J] .

Acta Photonica Sinica, 2005, 34(7):1078-1080.
(4] A B0 gt Bk R g [3] Makulds, 2002(2):22-27.

FU Wei.Development of shipborne photoelectric warning equipments [J] . Shipborne Weapons, 2002(2):

22-27. (in Chinese with an English abstract)

IR 5555 S A5t

P EASCHERE A IR
F AT
NG SR =3 B
b HASC

F Email Alert
bSO
(RPN E PSS
R

F ALAMA IR R S
(AR

b BT

ASCAR B AR ILTE

(G R4

F Article by Zhou, Y. L.




(5] {44, et EAMLAMU S S R s B e e [0 . 405K, 2001,23(3):1-3.
FU Wei,HOU Zhen-ning. New advance of IR MAWS at abroad [J] . Infrared Technology,2001,23(3):1-3.
(in Chinese with an English abstract)
[6] SPENCER H M J, RODGERS M, HOFFMAN J M.Optical design of a panoramic, wide spectral band,
infrared fisheye lens [J] .SPIE 0OSA,6342:63421(1-11).
[7] SHEN Wei-min,XUE Ming-qiu,YU Jian-jun.Long wave infrared fast objective with wide field of view
[J] .Acta Photonica Sinica, 2004,33(4):460-463.
[8] CHEN Ya-bing, WANG Yong-zhong, SUN Li-hui.An ultra-wide field staring infrared detection system
[J] . SPIE, 2008,6621:662114(1-8).
Lo] ZaZE NADGY [M] Abnt: JE IR i Rtt, 2002.
AN Lian-sheng. Applied optics [M] . Beijing:Beijing Institute of Technology Press, 2002.(in Chinese)
[10] F L%, sknf, FREMW,S BNMOIMERIBEERGMEME SR (3] D6 T, 2004, 31(7): 8-
11.
WANG Bing-xue, ZHANG Qi-heng, CHEN Chang-bin,et al. A mathematical model for operating range of a
staring IR search and track system [J] . Opto Electronic Engineering, 2004, 31(7): 8-11. (in Chinese

with an English abstract)

[11] Efe5, sk, U, & SRR LM RIS R G R B h 8B E [J] Z04MER,
2004, 26(4): 6-10.
WANG Bing-xue, ZHANG Qi-heng, WANG Jing-ru, et al. Evaluation of parameters in mathematical model
for operation of starring IRST system [J] . Infrared Technology, 2004,26(4):6-10. (in Chinese with an

English abstract)
AT R SRAB S T

1. FREE; 2SR 0 T BEMAA H AR IR s H A [9]. D%, 2009,30(2): 357-360

2. BN ;A 2Mg . — P 20 A G AT AR 1 7V 9] N D624, 2008,29(supp): 37-43

3. B TS AR R AR AR RN 9 2% B 2T A1 B R TAL B FPGASE L5 [3]. Y%, 2008,29(3): 368-
373

T KT X L DMATE Bl 20 A G SE i Ab B R Ge b (W MY FH [9]. A D62, 2007,28(2): 133-137

BRI 5 58 s VRV LA MG 3 ] W i 73 A R FIAL BE 5 2 250 [3]. TG, 2007,28(4): 426-430

Wt s 505 ; ey EET A L oSG IE A SR (il & REE[I]. REHIDGY:, 2004,25(5): 47-50
Wik LI 5 A5 2 Mg BE T R B BRI B I 204 MG AT 58 [9]. D6, 2007,28(2): 142-145

P T B R IE T Gabor g B S LT AN EUR AN [I]. M Y62, 2005,26(3): 32-35

T ; Tt s 5 /N pR . — s T K AR e () 21 b PG S s B3 3], BT D6 2%, 2006,27(1): 12-14

10, 5RZEHE, ARERE  EC -V I VA SEIL H AR A B AR = AH DR R 0] D%, 2010,31(2): 247-251

e @ N o 0 »

Copyright by W f]J%%



